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EXECUTIVE SUMMARY

This Feasibility Study (FS) Report for Naval Support Facility Indian Head (NSF-IH), Maryland, was
prepared by Tetra Tech, Inc. (Tetra Tech) in response to Contract Task Order (CTO) JUO3 of the
Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number N62470-08-D-1001.
NSF-IH is a Naval Support Activity, South Potomac facility within the Naval District Washington Region.
The purpose of this FS Report is to develop and evaluate potential remedial alternatives for mitigating
environmental contamination at Site 38 — Rum Point Landfill. Environmental studies of this site began in
2002. A Site Screening Process (SSP) Report prepared in May 2008 (Tetra Tech, 2008) presented
environmental data from the site and evaluated the data to estimate the human health and environmental

risks resulting from on-site contamination.

Site 38 covers approximately 0.85 acres in the eastern portion of the Stump Neck Annex west of Rum
Point Road. The landfill was originally intended for disposal of biodegradable waste and has been
inactive since December 1989. The date when waste disposal began is not known, and little is known
about the site history. Ash from a thermal treatment tank may have been disposed at the site on a one-
time basis.

Wastes observed during previous site visits included scrap metal, tires, wood, and concrete construction
debris. Contaminants present in the waste would have been deposited in the immediate area of disposal
and could have migrated to shallow groundwater and intermittent streams that border the site. The
surface of the site is mostly covered with grasses, with some trees present. The area surrounding the
landfill is wooded, and trees have grown on the landfill slopes. Site observations indicate that the landfill

was probably layered, with soil pushed south to north toward the toe of the landfill.

This FS develops remedial alternatives that address risks from exposure to contaminants at the site.
There are no unacceptable risks to human health and the environment from exposure to surface water or
sediment. There are unacceptable risks associated with exposure to site groundwater and inherent risks

and safety concerns from exposure to landfill waste.

Alternative 1, the no action alternative, is included to serve as a baseline against which other alternatives
are compared. Five-year reviews are required with this alternative because waste and contaminants
would be left in place at concentrations exceeding those suitable for unlimited use and unrestricted

exposure.

Alternative 2 would include the construction of an engineered cap over the landfill. The landfill would be

cleared of all vegetation, filled and graded to an acceptable slope, capped, and revegetated. The

121018/P ES-1 CTO JU03



engineered cap would consist of several layers, including (from the bottom to top) a gas management

layer, low-permeability layer, drainage layer, final earthen cover, and vegetative stabilization.

Alternative 2 would also include land use controls (LUCs), monitoring, and five-year reviews. LUCs would
include land and groundwater use restrictions to prevent unauthorized excavation, residential
development, and use of shallow groundwater. Monitoring would be conducted to confirm that
contaminants in groundwater are not migrating from the site at unacceptable levels. Five-year reviews
are required because waste and contaminants would be left in place at concentrations exceeding those

suitable for unlimited use and unrestricted exposure.

Alternative 3 includes removal of the entire landfill. The excavated material would be dewatered, as
necessary, screened for potential ordnance items, and transported off site for disposal. The excavated
area would not be backfilled. LUCs, monitoring, and five-year reviews would also be required. LUCs
would include groundwater use restrictions to prevent unauthorized use of shallow groundwater.
Monitoring would be conducted to confirm that contaminants in groundwater are attenuating and not
migrating from the site at unacceptable levels. Five-year reviews are required because groundwater
contaminants would be left in place at concentrations exceeding those suitable for unlimited use and
unrestricted exposure.

Table ES-1 summarizes the evaluation of remedial alternatives and presents the costs for each
alternative considered. The remedial alternatives were developed and evaluated in accordance with the
nine criteria required by the Comprehensive Environmental Response, Compensation, and Liability Act

(CERCLA), in addition to sustainable remediation criteria.

121018/P ES-2 CTO JU03



TABLE ES-1

SUMMARY OF ANALYSIS OF ALTERNATIVES

SITE 38 — RUM POINT LANDFILL
NSF-IH, INDIAN HEAD, MARYLAND

Evaluation Criterion

Alternative 1 — No Action

Alternative 2 — Engineered Cap and Land Use Controls

Alternative 3 — Landfill Removal, Monitoring and Land Use Controls

Threshold Criteria

Overall Protection of
Human Health and the
Environment

No reduction in potential risks.

Engineered cap and LUCs would reduce risks to human health
and the environment.

Landfill removal and LUCs would reduce risks to human health and the
environment. Natural attenuation of groundwater contaminants would
reduce risks to hypothetical future site residents.

Compliance with ARARs
Chemical-specific
Location-specific
Action-specific

Not applicable.
Not applicable.
Not applicable.

Could be designed to attain ARARSs that apply.

Could be designed to attain ARARSs that apply.
Could be designed to attain ARARSs that apply.

Could be designed to attain ARARSs that apply.

Could be designed to attain ARARSs that apply.
Could be designed to attain ARARSs that apply.

Primary Balancing Criteria

Long-Term Effectiveness
and Permanence

Would allow uncontrolled risks
to remain.

Engineered cap and LUCs would reduce risks to human health.
Monitoring and use restrictions would provide adequate and
reliable controls.

Landfill removal and LUCs would eliminate risks to human health.
Monitoring and use restrictions would provide adequate and reliable
controls.

Reduction of Toxicity,
Mobility, or Volume through
Treatment

No treatment.

No treatment.

No treatment.

Short-Term Effectiveness

Not applicable. No short-term
impacts or concerns.

No impacts to community. Exposure of workers to contaminated
media could be adequately controlled. Existing habitat would be
destroyed until cap is revegetated; could not be planted with
existing types of vegetation that could damage impermeable
layer. Itis expected that the RAO could be achieved within a two
month construction duration.

Hauling wastes off site would generate additional traffic. Exposure of
workers to contaminated media could be adequately controlled. Existing
terrestrial habitat would be destroyed and would revert to open water or
converted to wetland. It is expected that the RAO could be achieved within
the construction duration of two months.

Implementability

Nothing to implement.

Alternative consists of common remediation methods that are
readily available and implementable. LUCs could be strictly
enforced because site is located at military facility.

Alternative consists of common remediation methods that are readily
available. There are implementability concerns associated with screening
excavated materials for MEC. LUCs could be strictly enforced because site
is located at military facility.

Cost
Capital
O&M
Present Worth

$0

$ 1,129,000
$ 18,000 per year plus $ 25,300 every 5 years
$ 1,641,000

$ 1,672,000
$ 19,600 per year plus $25,300 every 5 years
$ 1,987,000

Modifying Criteria

State Acceptance

Not applicable.

To be determined.

To be determined

Community Acceptance

Not applicable.

To be determined.

To be determined.

Sustainability Not applicable. Greatest environmental impact in terms of greenhouse gas Equipment use for removing the landfill drives greenhouse gas emissions
emissions, energy use, water use, and some criteria pollutants. and energy use up. This alternative has a similar, but lesser, environmental
This impact is driven by the materials needed to construct the impact when compared to Alternative 2.
cap.
ARARs Applicable or relevant and appropriate requirements. LUCs Land use controls.
MEC Munitions and explosives of concern. Oo&M Operation and maintenance.
RAO Remedial action objective




1.0 INTRODUCTION

11 PURPOSE AND ORGANIZATION OF REPORT

This Feasibility Study (FS) Report has been prepared for Naval Facilities Engineering Command
(NAVFAC) Washington by Tetra Tech, Inc., in response to Contract Task Order (CTO) JUO3 of the
Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number N62470-08-D-1001.
The purpose of this FS was to develop and evaluate potential remedial alternatives to mitigate
environmental contamination at Site 38 — Rum Point Landfill at Naval Support Facility Indian Head
(NSF-IH), Maryland. NSF-IH is part of Naval Support Activity, South Potomac within the Naval District
Washington Region. The FS Report summarizes information presented in the Site Screening Process
(SSP) Report (Tetra Tech, 2008) and discusses the basis for remedial action that may be required at
Site 38. In this report, remedial technologies and process options are evaluated and screened to select
those that are most viable for site conditions and contaminants. The technologies and process options
that pass the screening are combined to form remedial alternatives to address site contamination. The

remedial alternatives are also evaluated to distinguish positive and negative aspects of each alternative.

Section 1.0 summarizes background information, physical characteristics of the site, previous
investigations, and the results of the human health and ecological risk screening evaluations from the
SSP Report and provides the Conceptual Site Model (CSM). Section 2.0 presents the objectives and
goals of remediation, including preliminary remediation goals (PRGs), chemicals of concern (COCs), and
media of concern. Section 3.0 presents the identification and screening of technologies and process
options, Section 4.0 presents the development and screening of alternatives, and Section 5.0 presents

the detailed analysis of alternatives. Section 6.0 presents the comparative analysis of alternatives.

1.2 FACILITY BACKGROUND

NSF-IH is located in northwestern Charles County, Maryland, approximately 25 miles southwest of
Washington, D.C (Figure 1-1). NSF-IH is a military facility consisting of the Main Area on the Cornwallis
Neck Peninsula and the Annex on Stump Neck. As shown on Figure 1-2, the Main Area is bounded by
the Potomac River on the northwest, west, and south, Mattawoman Creek to the south and east, and the
Town of Indian Head to the northeast. Stump Neck Annex is located across Mattawoman Creek and is

not contiguous with the Main Area. The location of Site 38 is shown on Figure 1-2.

121018/P 1-1 CTO JU03



1.3 SITE 38 BACKGROUND

1.3.1 Site Location and Description

Site 38 — Rum Point Landfill is located in the eastern portion of Stump Neck Annex west of Rum Point
Road (Figure 1-3). The landfill was intended for disposal of biodegradable waste and has been inactive
since December 1989. The date when waste disposal began is not known, and little is known about the
site history. Ash from a thermal treatment tank may have been disposed of at the site on a one-time
basis. Wastes observed on the landfill surface during previous site visits included scrap metal, tires,
wood, and concrete construction debris. Contaminants present in the waste would have been deposited
in the immediate area of disposal and could have migrated to shallow groundwater and intermittent

streams that border the site.

1.3.2 Topography and Surface Features

As shown on Figure 1-3, the top of the landfill is relatively flat and slopes steeply to the west, north, and
northeast toward intermittent streams. The landfill covers an area of approximately 0.85 acres, and the
surface of the site is mostly covered with grasses, with some trees present. The area surrounding the
landfill is wooded, and trees have grown on the landfill slopes. Site observations indicate that the landfill

was probably layered, with soil pushed south to north toward the toe of the landfill.

Intermittent streams located west and northeast of the landfill join north of the site and flow toward
Mattawoman Creek, which is located more than 2,000 feet north of Site 38. Precipitation either infiltrates
into the soil or runs off into the intermittent streams. There are no obvious drainage channels on the

surface or slopes of the landfill.

1.3.3 Site Geoloqgy/Soils

Sample log sheets for soil samples collected during the Resource Conservation and Recovery Act
(RCRA) Facility Investigation (RFI) and SSP investigation indicate that surface soil at the site consists

mostly of sandy silt or silty sand with varying amounts of gravel and clay.

The RFI/Verification Investigation (VI) Report (B&R Environmental, 1998) indicated that subsurface
materials were relatively consistent vertically and horizontally across the study area. Surficial deposits
generally consisted of yellow brown clay, silt, and sand mixtures and ranged in thickness from 12 to
20 feet. These surface materials were underlain by a distinct dark gray silt and fine sand with shell
fragments that ranged in thickness from 20 feet at the western edge of the landfill to 43 feet at the

southeastern corner of the site. The shell fragment layer was underlain by a distinct green sand overlying
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a very stiff clay. A thin soft clay overlies the green sand in the western portion of the site. No waste
materials were encountered.

No soil borings were advanced during the 2005 SSP investigation. Four soil borings were advanced
during the 2007 Expanded SSP investigation and converted into monitoring wells. Two soil borings were
advanced upgradient of the landfill. The subsurface materials encountered in these borings were similar
to those encountered during the RFI. Two soil borings were installed downgradient of the landfill, near an
intermittent stream. The borings were advanced to depths of 8 to 10 feet, and dark grey sand and gravel
were encountered. Olive grey silty sand was encountered at the bottom of one of the borings. No waste
materials were encountered.

1.34 Site Hydrogeoloqy

Four monitoring wells were installed during the RFI in 1997 (RPLMWO01D, RPLMW02, RPLMWO03, and
RPLMWO04D). Shallow wells (piezometers) were installed at two of these locations to form well clusters
(RPLMWO01S and RPLMWO04S). Four more monitoring wells were installed during the Expanded SSP
investigation in 2007, including a well cluster upgradient of the landfill (RPLMWO05 and RPLMWOG).
Monitoring wells RPLMWO07 and RPLMWO08 were installed at the toe of the landfill slope near the

intermittent stream to evaluate the potential for downgradient contaminant migration.

Water level measurements taken during the 1997 RFI, the 2005 SSP investigation, and the 2007
Expanded SSP investigation all indicate that groundwater is encounter in both shallow and deep zones.
Shallow groundwater occurs in the sandy surface deposits above the dark grey silt and fine sand layer
encountered at about 20 below ground surface (bgs). Below the low permeability dark grey silt and fine
sand layer, the deep water bearing zone is encounter in the green sand layer overlying a very stiff clay.
Boring logs and water level measurements indicate that the deep zone is under semi-confined conditions.
At cluster locations, water level measurements indicate a downward vertical gradient. The general

groundwater flow direction in both the shallow and deep zones is to the northwest (Figures 1-4 and 1-5).

1.4 PREVIOUS INVESTIGATIONS

1.4.1 Initial Assessment Study

Site 38 was identified as a landfill in the Initial Assessment Study (IAS) (Hart, 1983). A site visit during
the IAS indicated the presence of metal parts in addition to biodegradable material such as wood on the
surface of the site. The metal objects included garbage cans, 55-gallon drums, office furniture, a rusted

land mine, and a projectile (light blue in color and approximately 6 inches in diameter) that the field
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investigators believed to be an inert round. IAS field personnel also believed that all the observed

containers were empty. The IAS did not include a recommendation concerning future actions at Site 38.

1.4.2 RCRA Facility Investigation

An RFI conducted at the site in 1997 (B&R Environmental, 1998) reported that visible wastes included
pieces of metal, rusted empty 55-gallon drums, tires, wood, and concrete construction debris. During the
RFI, soil borings were advanced and converted into groundwater monitoring wells. Surface soil,
subsurface soil, composite soil, groundwater, surface water, and sediment samples were collected
(Figure 1-6) and analyzed for RCRA Appendix IX volatile organic compounds (VOCSs), semivolatile
organic compounds (SVOCs), and metals. Benzo(a)pyrene was detected in one surface soil sample at
1400 micrograms per kilogram (ug/kg). Details on the RFI activities and results are provided in the

RFI/Verification Investigation Report (B&R Environmental, 1998).

1.4.3 Site Visit

A site visit was conducted in April 2003 in preparation for the Site 38 SSP investigation. This visit verified

that previously observed site conditions were essentially unchanged.

1.4.4 Site Screening Process

1.4.4.1 Site Screening Process Investigation

The 2005 SSP investigation was conducted to identify the presence or absence of contamination at
Site 38. The field investigation included collection of four surface soil, six shallow groundwater
(unfiltered), six groundwater (filtered), three surface water (unfiltered), and four sediment samples.
Surface soil samples were collected from the surface of the landfill. Surface water and sediment samples
were collected from two locations in the intermittent stream west of the landfill. Groundwater samples
were collected from all monitoring wells (RPLMWO01D, RPLMWO02, RPLMWO03, and RPLMWO04D) and
piezometers (RPLMWO01S and RPLMWO04S). Sample locations are shown on Figure 1-7. All samples
were analyzed for Target Compound List (TCL) VOCs, TCL SVOCs, explosives, nitrocellulose,

nitroglycerin, nitroguanidine, Target Analyte List (TAL) metals, hexavalent chromium and cyanide.

Several VOCs, SVOCs [mostly polynuclear aromatic hydrocarbons (PAHSs)], metals and one explosive
were detected in surface soil samples. Two VOCs, one SVOC, and many metals were detected in
subsurface soil samples. One VOC, one SVOC, one explosive, and many metals were detected in
surface water. Four VOCs, many SVOCs (mostly PAHSs), three explosives, and many metals were
detected in sediment. Two VOCs, several SVOCs, one explosive, and many metals were detected in

unfiltered groundwater samples collected in 2005.
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During the 2007 Expanded SSP investigation, four monitoring wells were installed, two upgradient from
the landfil (RPLMWO05 and RPLMWO06) and two at the toe of the landfill slope (RPLMWO07 and
RPLMWO08). Groundwater samples, 10 filtered and 10 unfiltered, were collected from all new and existing
monitoring wells and piezometers. Sample locations are shown on Figure 1-5. All samples were
analyzed for TCL VOCs, TCL SVOCs, explosives, nitrocellulose, nitroglycerin, nitroguanidine, TAL
metals, hexavalent chromium, and cyanide. Two VOCs, one SVOC, five explosives, and several metals
were detected in unfiltered groundwater samples from the 2007 Extended SSP investigation. SSP

analytical results by medium are summarized in Tables 1-1 through 1-5.
The field investigations are fully described in the SSP Report (Tetra Tech, 2008).

1.4.4.2 Human Health Risk Screening Evaluation

The following section provides a summary of the risk screening evaluation conducted as part of the SSP.
Additional details are provided in the SSP Report (Tetra Tech, 2008).

Based on current and anticipated future land use and the location of the site, military personnel, civilian
employees, contractors, and trespassers were considered the most likely human receptors. However, to
evaluate the site on a conservative basis, risks were only evaluated based on a hypothetical future
residential exposure scenario. The risk screening evaluation included a comparison of maximum
detected concentrations in soil, groundwater, surface water, and sediment to United States Environmental
Protection Agency (EPA) risk-based screening levels and estimation of incremental lifetime cancer risks
(ILCRs) for carcinogens and hazard indices (HIs) for non-carcinogens. The ILCRs and His were

estimated as ratios of maximum concentrations to risk screening criteria.

The estimated total ILCR for all media for hypothetical future residents is 2.7X10™, which is greater than
the EPA acceptable risk range of 1X10™ to 1X10°. The estimated ILCR for exposure to all soil is
1.7X10™, and the primary risk drivers are benzo(a)pyrene and arsenic. Benzo(a)pyrene was detected at
1400 pg/kg in a surface soil sample while arsenic was detected at an average concentration of
3.2 milligrams per kilogram (mg/kg) in 12 soil samples. There were no unacceptable carcinogenic risks to

human health associated with exposure to groundwater, surface water, or sediment.

The estimated total cumulative HI is 5.87, which is greater than the EPA threshold of 1.0. Even when
target organs were considered, the cumulative HI for several target organs is greater than 1.0 for soil and
groundwater. The primary risk driver for soil is arsenic, and the primary risk driver for groundwater is

manganese. Manganese was detected in all 10 groundwater samples collected at the site at an average
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concentration of 497 micrograms per liter. There are no unacceptable non-carcinogenic risks for

exposure to surface water or sediment.

The human health risk screening evaluation also concluded that migration of chemicals detected in soil to

shallow groundwater is not considered to be problematic.

In summary, a potential risk to human health associated with exposure to chemicals is from exposure to
soil and groundwater under a hypothetical residential exposure scenario. COCs include arsenic and
benzo(a)pyrene in soil and manganese in groundwater. There is also an inherent risk from exposure to
buried landfill waste at the site.

1443 Ecological Risk Screening Evaluation

This section provides a summary of the ecological risk screening evaluation, which included comparison
of detected chemical concentrations in Site 38 samples to EPA ecological screening levels and
alternative guidelines and food-chain modeling. Additional details are provided in the SSP Report (Tetra
Tech, 2008).

There are minimal risks to plants from exposure to PAHSs in surface soil. No risks to soil invertebrates are
expected. Potential risks to aquatic organisms exposed to surface water are not related to site activities
because maximum chemical concentrations were detected in a sample collected upstream of the landfill.
Potential risks to sediment invertebrates are not expected. The results from food-chain modeling indicate

that there are no unacceptable risks to wildlife.

1.4.5 Geophysical Survey

A geophysical survey was conducted across Site 38 in December 2009 to further define the limits of
waste present at the site. The geophysical survey was a follow-up to the 2008 SSP Report. The

technical memorandum detailing the results of the investigation is provided in Appendix A.

Interpretations presented in the memorandum were made taking into account geophysical and other
available supporting data (i.e., soil borings and visual evidence of waste) to the extent possible to
estimate the area and relative volume of the landfill. In general, the data indicate that the waste was
predominantly placed on the slope, which confirmed the predicted limits of waste disposal at the site. The
landfill area was estimated at 96,000 square feet, with an estimated depth of 8 to 16 feet bgs. The

estimated landfill boundary based on the results of the geophysical survey is identified on Figure 1-8.
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1.4.6 Test Trenching

To verify the findings of the geophysical survey and define the limits of waste present onsite, a series of
test trenches were excavated at Site 38. An initial test trench was excavated at the site May 2011 near
the drainage culvert on the east side of the landfill in which limited fill or waste was identified; however,
the base of a 5-inch naval projectile [classified as munitions debris (MD)] was discovered within the
trench. There are no documented references to munitions and explosives of concern (MEC) and/or
Material Potentially Presenting an Explosive Hazard (MPPEH) being recovered at Site 38 from any prior
investigation; however, due to the landfill activities it has been inferred that the MD item was dumped at

the location.

Following the development of the appropriate explosives safety plans, additional test trenching was
conducted at Site 38 in May 2012. Ten test trenches were excavated during this effort at locations shown
on Figure 1-9. A limited volume of waste and fill was identified in the test trenches while ho MEC or

MPPEH was identified in any excavation. Descriptions of the test trenches are provided in Appendix B.

As a result of the test trenching, the limits of the landfill were refined. The majority of waste present at
Site 38 is present on the surface and slopes of the site, with limited waste buried in the subsurface. The

updated limits are shown on Figure 1-9.

1.5 SITE WASTE MANAGEMENT PRACTICES

Site 38 is an inactive landfill that was originally intended for the disposal of biodegradable wastes. Ash
from a thermal treatment tank was reportedly disposed of at the site on a one-time basis. Wastes
observed during previous site visits included scrap metal, tires, wood, and concrete construction debris.
Any waste constituents would have been deposited directly in the waste or migrated to shallow

groundwater or the intermittent streams that border the site.

Past activities at Site 38 have resulted in the release of hazardous substances, pollutants, contaminants,
hazardous wastes, or hazardous constituents at concentrations of potential concern. Potential human
health risk associated with the site would be related to direct contact with surface soil and waste within
the limits of the landfill and through use of shallow groundwater at the site as a potable source. COCs

include arsenic and benzo(a)pyrene in soil, and manganese in groundwater.
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TABLE 1-1

SUMMARY OF DETECTED CONCENTRATIONS - SURFACE SOIL
SITE 38 - RUM POINT LANDFILL
NSF-IH, INDIAN HEAD, MARYLAND

PAGE 1 OF 4
RPLCPO1 RPLCPO02 RPLCPO03 RPLCP04 RPLSS01 RPLSS02
PARAMETER RPLCP0010101 | RPLCP0010101-AVG | RPLCP0010101-D | RPLCP0020101 | RPLCP0030101 | RPLCP0040101 | RPLSS0010101 | RPLSS0010101-AVG | RPLSS0010101-D | RPLSS0020101
0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1
7/31/1997 7/31/1997 7/31/1997 7/31/1997 7/31/1997 7/31/1997 7/11/1997 7/11/1997 7/11/1997 7/12/1997
Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE 6 U 6 U 6 U 3 6 U 6 U 5U 5U 5U 6 U
ACETONE 70 J 46.5 23 J 11 U 11 U 23 J 41 B 11 U 11 U 58 B
METHYLENE CHLORIDE 14 B 14 B 14 B 9B 20 B 22 B 5U 5U 2B 6 U
TOLUENE 6 U 6 U 6 U 6 U 6 U 6 U 5U 5U 5U 6 U
TRANS-1,2-DICHLOROETHENE 6 U 6 U 6 U 6 U 6 U 1] 5U 5U 5U 6 U
TRICHLOROETHENE 6 U 6 U 6 U 6 U 1J 6 U 5U 5U 5U 6 U
Semivolatile Organics (ug/kg)
ACENAPHTHENE 370 U 370 U 370 U 38 J 370 U 380 U 350 UJ 350 UJ 350 UJ 390 UJ
ACENAPHTHYLENE 370 U 370 U 370 U 600 370 U 380 U 350 UJ 350 UJ 350 UJ 390 UJ
ANTHRACENE 370 U 370 U 370 U 170 J 370 U 380 U 350 UJ 350 UJ 350 UJ 390 UJ
BENZALDEHYDE
BENZO(A)ANTHRACENE 370 U 370 U 370 U 920 370 U 380 U 350 UJ 350 UJ 350 UJ 390 UJ
BENZO(A)PYRENE 370 U 370 U 370 U 1400 J 370 UJ 380 UJ 350 UJ 350 UJ 350 UJ 390 UJ
BENZO(B)FLUORANTHENE 370 U 370 U 370 U 1300 J 370 UJ 380 UJ 350 UJ 350 UJ 350 UJ 390 UJ
BENZO(G,H,)PERYLENE 370 U 37J 37J 1500 J 370 UJ 380 UJ 350 UJ 350 UJ 350 UJ 390 UJ
BENZO(K)FLUORANTHENE 370 U 370 U 370 U 970 J 370 UJ 380 UJ 350 UJ 350 UJ 350 UJ 390 UJ
BIS(2-ETHYLHEXYL)PHTHALATE 370 U 370 U 370 U 370 U 370 U 380 U 350 UJ 350 UJ 350 UJ 96 J
CHRYSENE 370 U 370 U 370 U 970 370 U 380 U 350 UJ 350 UJ 350 UJ 390 UJ
FLUORANTHENE 370 U 370 U 370 U 1000 370 U 380 U 350 UJ 350 UJ 350 UJ 390 UJ
FLUORENE 370 U 370 U 370 U 96 J 370 U 380 U 350 UJ 350 UJ 350 UJ 390 UJ
INDENO(1,2,3-CD)PYRENE 370 U 370 U 370 U 1200 370 U 380 U 350 UJ 350 UJ 350 UJ 390 UJ
NAPHTHALENE 370 U 370 U 370 U 40 J 370 U 380 U 350 UJ 350 UJ 350 UJ 390 UJ
PHENANTHRENE 370 U 370 U 370 U 440 370 U 380 U 350 UJ 350 UJ 350 UJ 390 UJ
PYRENE 370 U 370 U 370 U 1800 59 J 380 U 350 UJ 350 UJ 350 UJ 390 UJ
Explosives (mg/kg)
[NITROCELLULOSE [ [ [ [
Inorganics (mg/kg)
ALUMINUM
ANTIMONY 0.76 B 0.79 B 0.82 B 0.72 B 12 B 0.88 B 0.31 L 0.21 L 0.21 UL 0.31 L
ARSENIC 6.2 K 5.85 K 5.5 K 2.8 K 4.2 K 3.7 K 1.9 1.19 0.96 B 2.5
BARIUM 18.4 18.35 18.3 28.9 40.9 42.7 16.0 15.25 14.5 18.6
BERYLLIUM 0.42 0.38 0.34 0.19 0.21 0.20 0.26 0.235 0.21 0.32
CADMIUM 0.12 U 0.12 U 0.12 U 0.15 K 0.14 U 0.14 U 0.22 K 0.185 K 0.15 K 0.33 K
CHROMIUM 24.9 K 237 K 22.5 K 13.3 K 16.5 K 18.4 K 8.2 J 7.05 59 J 10.3 J
COBALT 2.7 2.95 2.6 4.5 4.6 3.2 1.8 1.75 1.7 1.6
COPPER 10.0 8.35 6.7 12.9 11.3 9.4 27 B 2.35 B 20 B 33 B
IRON
LEAD 7.2 K 71 K 7.0 K 20.3 K 20.1 K 14.7 K 7.8 J 6.05 437 9.3 J
MANGANESE
MERCURY 0.06 0.055 0.05 0.31 0.03 0.05 0.02 0.02 0.02 0.07
NICKEL 4.9 4.6 4.3 8.2 8.7 5.5 3.7 3.8 3.9 5.2
SELENIUM 11 L 0.985 0.87 L 042 L 0.53 L 0.74 L 0.48 0.39 0.30 0.63
Inorganics (mg/kg) (continued)
[THALLIUM 0.83 B | 0.57 B | 0.31 B 0.24 U 0.28 U 0.37 B 0.43 B 0.23 U | 0.23 U [ 0.29 U
[VANADIUM 30.6 [ 28.45 [ 26.3 21.4 28.9 315 13.5 11 [ 8.5 [ 12.5




TABLE 1-1

SUMMARY OF DETECTED CONCENTRATIONS - SURFACE SOIL
SITE 38 - RUM POINT LANDFILL
NSF-IH, INDIAN HEAD, MARYLAND

PAGE 2 OF 4
RPLCPO1 RPLCP02 RPLCPO3 RPLCP0O4 RPLSS01 RPLSS02
PARAMETER RPLCP0010101| RPLCP0010101-AVG | RPLCP0010101-D | RPLCP0020101 | RPLCP0030101 | RPLCP0040101 | RPLSS0010101 | RPLSS0010101-AVG [ RPLSS0010101-D [ RPLSS0020101
0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1
7/31/1997 7/31/1997 7/31/1997 7/31/1997 7/31/1997 7/31/1997 7/11/1997 7/11/1997 7/11/1997 7/12/1997
ZINC 195 J 18.45 174 J 28.2 J 30.7 J 32.0J 11.7 J 10.95 102 J 148 J

Miscellaneous Parameters (mg/kg)

[CYANIDE

B - Detected in blank; false positive.

J - Estimated.

K - Biased high.
L - Biased low.
U - Not detected.
UJ - Not detected; estimated detection limit.




TABLE 1-1

SUMMARY OF DETECTED CONCENTRATIONS - SURFACE SOIL
SITE 38 - RUM POINT LANDFILL
NSF-IH, INDIAN HEAD, MARYLAND

PAGE 3 OF 4
RPLSS03 RPLSS04 S38SS005 S385S006 S38SS007 S$38SS008
PARAMETER RPLSS0030101 [ RPLSS0040101 | RPLSS0040101-AVG | RPLSS0040101-D | S38SS0050102 | S385S0060102 | S38SS0070102 [ S38550080102 | S385S0080102-AVG | S385SS0080102-D
0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1
7/12/1997 7/15/1997 7/15/1997 7/15/1997 6/22/2005 6/22/2005 6/22/2005 6/22/2005 6/22/2005 6/22/2005

Volatile Organics (ug/kg)
4-METHYL-2-PENTANONE 6 UJ 6 U 55 U 5 U 12 U 12 U 17 U 14 U 14 U 14 U
ACETONE 2200 80 B 85 B 90 B 8 J 12 U 120 J 14 U 14 U 14 U
METHYLENE CHLORIDE 2B 7B 7B 7B 12 U 4J 17 U 14 U 5] 5]
TOLUENE 6 UJ 2] 2 5 U 12 U 12 U 17 U 1] 1] 14 U
TRANS-1,2-DICHLOROETHENE 6 UJ 6 U 55 U 5U 12 U 12 U 17 U 14 U 14 U 14 U
TRICHLOROETHENE 6 UJ 6 U 55 U 5U 12 U 12 U 17 U 14 U 14 U 14 U
Semivolatile Organics (ug/kg)
ACENAPHTHENE 390 UJ 400 UJ 380 UJ 360 UJ 390 U 430 U 470 U 460 U 465 U 470 U
ACENAPHTHYLENE 390 UJ 400 UJ 380 UJ 360 UJ 390 U 430 U 470 U 460 U 465 U 470 U
ANTHRACENE 390 UJ 400 UJ 380 UJ 360 UJ 390 U 430 U 470 U 460 U 465 U 470 U
BENZALDEHYDE 390 U 61 J 110 J 89 J 82.5 J 76 J
BENZO(A)ANTHRACENE 390 UJ 400 UJ 380 UJ 360 UJ 390 U 430 U 470 U 460 U 465 U 470 U
BENZO(A)PYRENE 390 UJ 400 UJ 380 UJ 360 UJ 390 U 430 U 470 U 460 U 465 U 470 U
BENZO(B)FLUORANTHENE 390 UJ 400 UJ 380 UJ 360 UJ 390 U 430 U 470 U 460 U 465 U 470 U
BENZO(G,H,))PERYLENE 390 UJ 400 UJ 380 UJ 360 UJ 390 U 430 U 470 U 460 U 465 U 470 U
BENZO(K)FLUORANTHENE 390 UJ 400 UJ 380 UJ 360 UJ 390 U 430 U 470 U 460 U 465 U 470 U
BIS(2-ETHYLHEXYL)PHTHALATE 390 UJ 400 UJ 380 UJ 360 UJ 170 B 530 200 B 68 B 184 B 300 B
CHRYSENE 390 UJ 400 UJ 380 UJ 360 UJ 390 U 430 U 470 U 460 U 465 U 470 U
FLUORANTHENE 390 UJ 400 UJ 380 UJ 360 UJ 390 U 430 U 470 U 460 U 465 U 470 U
FLUORENE 390 UJ 400 UJ 380 UJ 360 UJ 390 U 430 U 470 U 460 U 465 U 470 U
INDENO(1,2,3-CD)PYRENE 390 UJ 400 UJ 380 UJ 360 UJ 390 U 430 U 470 U 460 U 465 U 470 U
NAPHTHALENE 390 UJ 400 UJ 380 UJ 360 UJ 390 U 430 U 470 U 460 U 465 U 470 U
PHENANTHRENE 390 UJ 400 UJ 380 UJ 360 UJ 390 U 430 U 470 U 460 U 465 U 470 U
PYRENE 390 UJ 400 UJ 380 UJ 360 UJ 390 U 430 U 470 U 460 U 465 U 470 U
Explosives (mg/kg)
[NITROCELLULOSE [ [ [ 25 L [ 2.7 L [ 1.1 J [ 23 L [ 1.505 L [ 071 J
Inorganics (mg/kg)
ALUMINUM 2720 3890 3090 3670 3260 2850
ANTIMONY 0.26 UL 0.52 B 0.545 B 0.57 B 0.36 B 0.36 UL 0.38 B 0.45 B 0.445 B 0.44 B
ARSENIC 18 3.1 3.55 4.0 2.6 2.3 2.4 5.9 5.05 4.2
BARIUM 12.5 21.7 23.7 25.7 23.6 31.3 24 22.7 19.6 16.5
BERYLLIUM 0.1B 0.39 K 0.40 K 0.41 K 0.29 0.31 0.30 0.57 0.495 0.42
CADMIUM 0.25 K 0.13 U 0.125 U 0.12 U 0.12 0.09 0.10 0.17 0.095 0.039 U
CHROMIUM 9.6 J 20.4 21.2 22.0 10.4 7.1 10.9 22.4 20 17.6
COBALT 0.84 2.7 2.9 3.1 1.3 2.9 13 B 12 B 1.03 B 0.86 B
COPPER 45 B 34 B 3.45 B 35 B 54 B 8.1 B 6.2 B 54 B 5.05 B 47 B
IRON 5030 5870 5790 12800 11315 9830
LEAD 35 J 53 K 4.9 K 45 K 24.8 23.9 18.8 16.3 14.75 13.2
MANGANESE 199 K 266 K 140 K 363 K 305.5 K 248 K
MERCURY 0.08 0.01 B 0.02 B 0.03 B 0.054 U 0.053 U 0.062 U 0.056 U 0.058 U 0.06 U
NICKEL 2.2 5.9 6.35 6.8 4.1 K 7.9 K 4.2 K 7.9 K 6.75 K 5.6 K
SELENIUM 0.65 0.64 0.695 0.75 0.49 U 0.53 U 0.57 U 0.60 U 0.595 U 0.59 U
Inorganics (mg/kg) (continued)
[THALLIUM 0.28 U [ 0.52 B 0.46 K 0.66 K [ 032u [ 03U [ 03U [ 040U ] 0.395 U [ 0.39 U
[VANADIUM 13.6 [ 215 23.75 [ 26.0 [ 13.9 [ 12.8 [ 16 [ 20.6 [ 18.2 [ 15.8




TABLE 1-1

SUMMARY OF DETECTED CONCENTRATIONS - SURFACE SOIL

SITE 38 - RUM POINT LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND

PAGE 4 OF 4
RPLSS03 RPLSS04 S38SS005 S38SS006 S3855007 S385S008
PARAMETER RPLSS0030101 | RPLSS0040101 | RPLSS0040101-AVG [ RPLSS0040101-D | S38SS0050102 | S38SS0060102 | S38SS0070102 | S38SS0080102 | S385S0080102-AVG | S38550080102-D
0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1 0-1
7/12/1997 7/15/1997 7/15/1997 7/15/1997 6/22/2005 6/22/2005 6/22/2005 6/22/2005 6/22/2005 6/22/2005
ZINC 7 19.4 21.25 23.1 21.6 28.8 19.2 B 28.3 24.75 21.2
Miscellaneous Parameters (mg/kg)
[CcYANIDE [ [ 0.84 [ 013U [ 014U ] 0.17 0.16 [ 0.15

B - Detected in blank; false positive.

J - Estimated.

K - Biased high.

L - Biased low.

U - Not detected.

UJ - Not detected; estimated detection li




TABLE 1-2

SUMMARY OF DETECTED CONCENTRATIONS - SUBSURFACE SOIL
SITE 38 - RUM POINT LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND

RPLSBO1 RPLSBO1 RPLSBO1 RPLSBO1 RPLSB02 RPLSB02 RPLSB02 RPLSB03 RPLSB03 RPLSB04 RPLSB04 RPLSB04
PARAMETER RPLSB0010101 [ RPLSB0010201 | RPLSB0010301 | RPLSB0010401 | RPLSB0020101 | RPLSB0020201 | RPLSB0020301 | RPLSB0030101 | RPLSB0030201 | RPLSB0040101 | RPLSB0040201 | RPLSB0040301
16 - 18 30-32 4-6 10-12 4-6 10-12 14 - 16 4-6 10-12 4-6 10-12 14-16
7/11/1997 7/11/1997 7/12/1997 7/11/1997 7/12/1997 7/12/1997 7/12/1997 7/12/1997 7/12/1997 7/15/1997 7/15/1997 7/15/1997
Volatile Organics (ug/kg)
[ACETONE | 160 B | 85 B 38 B | 210 B [ 12 UJ | 5000 K 12 U | 1800 [ 3800 | 12 U 610 46 B
|CARBON DISULFIDE 6 [ 6 U 6 U [ 6 U | 6 UJ [ 6 UJ 6 U [ 6 UJ | 6 UJ [ 6 U 6 U 6 U
Semivolatile Organics (ug/kg)
[BIS(2-ETHYLHEXYL)PHTHALATE | 410 UJ | 430 UJ 390 UJ [ 400 UJ ] 270 J [ 57 J 190 J [ 370uJ [ 390UJ [ 400 Ul 410 UJ 420 UJ
Inorganics (mg/kg)
ANTIMONY 0.53 L 0.34 L 0.43 L 0.62 L 0.86 L 1.0 L 0.39 L 0.21 UL 0.42 L 15 B 14 B 15 B
ARSENIC 9.4 7.5 2.4 3.9 13.0 39.6 12.6 2 7.6 7.7 12.1 10.1
BARIUM 21.7 22.0 11.2 14.2 8.2 17.2 30.8 15 125 19.3 30.0 24.3
BERYLLIUM 0.41 0.69 0.42 1.0 1.0 1.9 0.50 0.12 0.33 1.4 K 1.8 K 19 K
CADMIUM 0.89 0.51 K 0.44 K 0.83 K 0.81 K 15 1.4 0.23 K 0.37 K 0.14 U 0.16 U 0.14 U
CHROMIUM 34.9 J 302 J 42.4 47.2 ] 65.6 J 89.6 J 38.0 J 10 J 38.0 J 113 83.5 99.3
COBALT 0.69 2.2 0.63 2.8 1.0 3.2 0.70 0.86 0.34 17 2.1 0.25
COPPER 35 B 38 B 3.4 B 37 B 6.4 6.9 4.4 B 45 B 5.2 44 B 3.8 B 37 B
LEAD 3.6 J 3.8 J 45 J 4.8 J 45 J 57 J 3.2 J 4] 3.4 J 5.7 K 52 K 43 K
MERCURY 0.02 0.02 U 0.03 0.02 0.03 0.02 U 0.02 U 0.07 0.02 0.02 0.02 U 0.02 U
NICKEL 7.5 7.7 2.5 8.6 5.7 25.8 10.7 3 1.9 9.5 16.7 9.2
SELENIUM 2.2 17 13 2.0 3.4 3.6 2.8 0.68 2.6 1.0 1.9 2.2
THALLIUM 0.55 B 0.77 B 0.29 U 1.3 B 12 B 1.9 B 11 B 0.23 B 0.66 B 0.66 K 22 K 27 K
TIN 318 29 B 29 B 28 B 29 B 41 L 25 B 1.9 B 20 B 3.8 B 42 B 39 B
VANADIUM 27.9 30.6 41.8 29.9 51.8 56.4 26.1 16.7 28.4 84.2 59.9 79.6
ZINC 2413 34.4 J 14.6 J 375 26.5 J 100 J 285 J 10.3 J 823 39.4 43.6 37.5

B - Detected in blank; false positive.
J - Estimated.

K - Biased high.

L - Biased low.

U - Not detected.

UJ - Not detected; estimated detection limit.
UL - Not detected; detection limit biased low.




TABLE 1-3

SUMMARY OF DETECTED CONCENTRATIONS - GROUNDWATER
SITE 38 - RUM POINT LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND

PAGE 1 OF 8
RPLMWO1 RPLMWO1S RPLMWO01D RPLMWO01D RPLMWO01D RPLMWO01D
PARAMETER S38MW0010102 RPLMWO01S0103 RPLMWO001U001 S38MW0010102D S38MW0010102D-D S38MW01D0103
S38MW0010102-F RPLMWO01S0103F RPLMWO001F001 NA NA S38MWO01D0103F
20050728 20070124 19970806 20050726 20050726 20070123
Volatile Organics (ug/L)
2-BUTANONE 5 U 10 U 10 UR 5U 5 U 10 U
ACETONE 5 UJ 10 U 10 U 5 UJ 5 UJ 10 U
CARBON DISULFIDE 0.50 U 10 U 6 0.50 U 0.50 U 10 U
CHLOROFORM 0.50 U 10 U 2 0.50 U 0.50 U 10 U
TOLUENE 0.50 U 10 U 7 0.50 U 0.50 U 10 U
TRICHLOROETHENE 0.50 U 10 U 5 U 0.31J 0.50 U 10 U
Semivolatile Organics (ug/L)
2-METHYLPHENOL 10 U 11 U 11 U 10 U 10 U 11 U
4-METHYLPHENOL 10 U 11 U 10 U 10 U 11 U
ACETOPHENONE 10 U 11 U 11 U 10 U 10 U 11 U
BIS(2-ETHYLHEXYL)PHTHALATE 10 U 11 U 1] 10 U 10 U 11 U
DI-N-BUTYL PHTHALATE 10 U 11 U 1] 10 U 10 U 11 U
DIETHYL PHTHALATE 10 U 11 U 3J 10 U 10 U 11 U
DIMETHYL PHTHALATE 10 U 11 U 11 U 10 U 10 U 11 U
ISOPHORONE 10 U 11 U 11 U 10 U 10 U 11 U
NAPHTHALENE 10 U 11 U 11 U 10 U 10 U 11 U
PHENOL 10 U 11 U 11 U 10 U 10 U 11 U
Explosives (ug/L)
HMX 0.1 U 0.47 U 0.10 U 0.10 U 0.46 U
NITROBENZENE 0.1 U 0.47 U 0.10 U 0.10 U 0.46 U
NITROGUANIDINE 20 U 10 U 20 U 20 U 10 U
RDX 0.1 U 0.47 U 0.10 U 0.10 U 0.46 U
Inorganics (ug/L)
ALUMINUM 605 50 U 61.3 B 30.3 B 50 U
ARSENIC 5.7 3 U 1.9 UL 2 U 3 3 U
BARIUM 36.8 L 25.1 60.3 54.8 55.1 46.5
CADMIUM 0.26 K 1U 1.3 U 0.20 U 0.20 U 1U
CHROMIUM 2.7 K 2 U 25 0.67 B 0.56 B 2 U
COBALT 14 L 5 U 0.7 U 0.40 U 0.40 U 5 U
COPPER 1U 5 U 33 U 1.1 B 29 B 5 U
IRON 2480 5690 205 190 106
LEAD 23 2.8 B 52 B 0.90 UL 0.90 UL 1.5 UJ
MANGANESE 1580 2250 70.8 71.7 87.5
MERCURY 0.13 U 0.08 U 0.13 0.13 U 0.13 U 0.08 U
NICKEL 4.4 B 5 U 1.1 U 0.70 U 0.70 U 5 U
SELENIUM 6.5 J 3 U 25 U 3 UL 3 UL 3 U
VANADIUM 22 L 5 U 24 B 0.42 B 0.40 U 5 U
ZINC 14 B 5 U 6.4 B 11.4 B 13.2 B 5 U




TABLE 1-3

SUMMARY OF DETECTED CONCENTRATIONS - GROUNDWATER
SITE 38 - RUM POINT LANDFILL
NSF-IH, INDIAN HEAD, MARYLAND

PAGE 2 OF 8
RPLMWO1 RPLMWO1S RPLMWO01D RPLMWO01D RPLMWO01D RPLMWO01D
PARAMETER S38MW0010102 RPLMWO01S0103 RPLMWO001U001 S38MW0010102D S38MW0010102D-D S38MW01D0103
S38MW0010102-F RPLMWO01S0103F RPLMWO001F001 NA NA S38MWO01D0103F
20050728 20070124 19970806 20050726 20050726 20070123
Inorganics, Filtered (ug/L)
ARSENIC 5.8 3 U 1.9 UL 3 U
BARIUM 329 L 25.1 60.3 46.2
COBALT 12 L 5 U 0.7 U 5 U
COPPER 1U 5 U 33 U 5 U
IRON 449 4090 67
LEAD 19 54 B 23 B 1.5 UJ
MANGANESE 1550 2150 89.6
MERCURY 0.10 U 0.08 U 0.16 0.08 U
NICKEL 3.3 B 5 U 1.1 U 5 U
SELENIUM 6.2 J 3 U 25 U 3 U
VANADIUM 0.40 UL 5 U 0.7 U 5 U
ZINC 73 B 5 U 6.1 B 5 U
Miscellaneous Parameters (ug/L)
CYANIDE 2 U 5 UL 2 U 4.9 5 UL
PERCHLORATE 0.5 U 0.5 U

B - Detected in blank; false positive

J - Estimated.

K - Biased high.
L - Biased low.
U - Not detected.

UJ - Not detected; detection limit estimated.
UL - Not detected; detection limit biased low.

UR - Non-detect result rejected.




TABLE 1-3

SUMMARY OF DETECTED CONCENTRATIONS - GROUNDWATER
SITE 38 - RUM POINT LANDFILL
NSF-IH, INDIAN HEAD, MARYLAND

PAGE 30F 8
RPLMWO02 RPLMWO02 RPLMWO02 RPLMWO03 RPLMWO03 RPLMWO03
PARAMETER RPLMWO002U001 S38MW0020102 S38MW020103 RPLMWO003U001 S38MW0030102 S38MW030103
RPLMWO002F001 NA S38MW020103F RPLMWO003F001 NA S38MW030103F
19970812 20050728 20070122 19970806 20050726 20070123
Volatile Organics (ug/L)
2-BUTANONE 10 UR 5 U 10 U 10 UR 5U 10 U
ACETONE 95 5 UJ 10 U 10 U 5 UJ 10 U
CARBON DISULFIDE 5 U 0.50 U 10 U 5 U 0.50 U 10 U
CHLOROFORM 5 U 0.50 U 10 U 5U 0.50 U 10 U
TOLUENE 5 U 1.3 10 U 5 U 0.50 U 10 U
TRICHLOROETHENE 5 U 5.7 10 U 5 U 0.86 10 U
Semivolatile Organics (ug/L)
2-METHYLPHENOL 11 U 10 U 12 U 11 U 90 J 11 U
4-METHYLPHENOL 10 U 12 U 50 J 11 U
ACETOPHENONE 11 U 10 U 12 U 11 U 230 11 U
BIS(2-ETHYLHEXYL)PHTHALATE 11 U 10 U 12 U 4] 100 U 11 U
DI-N-BUTYL PHTHALATE 11 U 10 U 12 U 11 U 100 U 11 U
DIETHYL PHTHALATE 11 U 10 U 12 U 11 U 100 U 11 U
DIMETHYL PHTHALATE 11 U 10 U 12 U 11 U 14 J 11 U
ISOPHORONE 11 U 10 U 12 U 11 U 270 11 U
NAPHTHALENE 11 U 10 U 12 U 11 U 100 U 11 U
PHENOL 11 U 10 U 12 U 11 U 430 11 U
Explosives (ug/L)
HMX 0.013 J 0.46 U 0.10 U 0.49 U
NITROBENZENE 0.1 U 0.46 U 0.10 U 0.49 U
NITROGUANIDINE 20 U 10 U 20 U 10 U
RDX 0.1 U 0.46 U 0.10 U 0.49 U
Inorganics (ug/L)
ALUMINUM 60.4 B 50 U 347 B 50 U
ARSENIC 1.9 UL 2.5 3 U 3.0 L 2.8 3 U
BARIUM 55.8 66.7 56.9 64.3 89.6 61.4
CADMIUM 1.3 U 0.20 U 1U 1.3 U 0.20 U 1U
CHROMIUM 16 0.81 B 2 U 8 0.88 B 2 U
COBALT 0.78 0.40 U 5 U 0.70 U 0.41 5 U
COPPER 3.3 U 3.1 B 5 U 3.8 B 2B 5 U
IRON 198 30 U 103 31.2
LEAD 27 B 0.90 UL 1.5 UJ 2.8 B 0.90 UL 1.5 UJ
MANGANESE 59.5 51.3 124 182
MERCURY 0.10 U 0.13 U 0.08 U 0.1 0.13 U 0.08 U
NICKEL 11.8 0.70 U 5 U 1.1 U 5.1 5 U
SELENIUM 2.5 UL 3 UL 3 U 25 U 3 UL 3 U
VANADIUM 0.85 0.78 B 5 U 6.8 1.2 B 5 U
ZINC 6 155 B 5 U 11.0 B 41.5 5 U




TABLE 1-3

SUMMARY OF DETECTED CONCENTRATIONS - GROUNDWATER
SITE 38 - RUM POINT LANDFILL
NSF-IH, INDIAN HEAD, MARYLAND

PAGE 4 OF 8
RPLMWO02 RPLMWO02 RPLMWO02 RPLMWO03 RPLMWO03 RPLMWO03
PARAMETER RPLMWO002U001 S38MW0020102 S38MW020103 RPLMWO003U001 S38MW0030102 S38MW030103
RPLMWO002F001 NA S38MW020103F RPLMWO003F001 NA S38MW030103F
19970812 20050728 20070122 19970806 20050726 20070123
Inorganics, Filtered (ug/L)
ARSENIC 1.9 UL 3 U 22 L 3 U
BARIUM 60.9 55.7 55.8 63.5
COBALT 0.70 U 5U 0.70 U 5U
COPPER 33 U 5U 33 U 5U
IRON 30 U 30 U
LEAD 22 B 1.5 UJ 2.0 B 1.5 UJ
MANGANESE 53.3 185
MERCURY 0.10 U 0.08 U 0.14 0.08 U
NICKEL 6.8 5 U 1.1 U 5U
SELENIUM 2.5 UL 3 U 25 U 3 U
VANADIUM 0.70 U 5 U 092 B 5U
ZINC 6.9 5 U 43 B 5U
Miscellaneous Parameters (ug/L)
CYANIDE 2.3 5 UL 2 U 5 UL
PERCHLORATE 05 U 05 U

B - Detected in blank; false positive

J - Estimated.

K - Biased high.
L - Biased low.
U - Not detected.

UJ - Not detected; detection limit estimated.
UL - Not detected; detection limit biased low.

UR - Non-detect result rejected.




TABLE 1-3

SITE 38 - RUM POINT LANDFILL
NSF-IH, INDIAN HEAD, MARYLAND

SUMMARY OF DETECTED CONCENTRATIONS - GROUNDWATER

PAGE 5 OF 8
RPLMWO04 RPLMWO04 RPLMWO04S RPLMWO04D RPLMWO04D RPLMWO05
PARAMETER RPLMWO004U001 S38MW0040102S S38MW04S0103 S38MW0040102D S38MW04D0103 S38MW050103
RPLMWO004F001 NA S38MW04S0103F S38MW0040102D-F S38MW04D0103F S38MWO050103F
19970813 20050727 20070122 20050727 20070122 20070124
Volatile Organics (ug/L)
2-BUTANONE 10 UR 5U 10 U 5 U 10 U 10 U
ACETONE 10 U 5 UJ 10 U 5 UJ 10 U 10 U
CARBON DISULFIDE 5 U 0.50 U 10 U 0.50 U 10 U 10 U
CHLOROFORM 5 U 0.50 U 10 U 0.50 U 10 U 10 U
TOLUENE 5 U 0.50 U 10 U 0.50 U 10 U 12
TRICHLOROETHENE 5 U 0.35 J 10 U 0.49 J 10 U 10 U
Semivolatile Organics (ug/L)
2-METHYLPHENOL 11 U 10 U 10 U 10 U 12 U 11 U
4-METHYLPHENOL 10 U 10 U 10 U 12 U 11 U
ACETOPHENONE 11 U 10 U 10 U 10 U 12 U 11 U
BIS(2-ETHYLHEXYL)PHTHALATE 11 U 10 U 10 U 10 U 12 U 11 U
DI-N-BUTYL PHTHALATE 11 U 10 U 10 U 10 U 12 U 11 U
DIETHYL PHTHALATE 11 U 10 U 10 U 10 U 12 U 11 U
DIMETHYL PHTHALATE 11 U 10 U 10 U 10 U 12 U 11 U
ISOPHORONE 11 U 10 U 10 U 10 U 12 U 11 U
NAPHTHALENE 11 U 10 U 10 U 10 U 12 U 11 U
PHENOL 11 U 10 U 10 U 10 U 12 U 11 U
Explosives (ug/L)
HMX 0.10 U 0.16 J 01U 0.47 U 049 U
NITROBENZENE 0.10 U 0.47 U 01U 0.47 U 0.26 J
NITROGUANIDINE 20 U 10 U 20 U 10 U 12
RDX 0.10 U 0.47 U 01U 0.47 U 0.26 J
Inorganics (ug/L)
ALUMINUM 18 U 50 U 525 98.3 149
ARSENIC 1.9 UL 2 U 3 U 3.1 3 U 3 U
BARIUM 26.4 68.6 57.5 42.8 46.4 130
CADMIUM 1.3 U 0.20 U 1U 0.20 U 1U 1U
CHROMIUM 29.6 0.51 B 2 U 12 B 2 U 2 U
COBALT 1.2 0.40 UL 5 U 0.43 5 U 8.6
COPPER 7.4 1U 5 U 59 B 5 U 5 U
IRON 61.5 B 30 U 622 159 626
LEAD 45 B 0.90 UL 23 B 0.90 UL 1.5 UJ 1.5 UJ
MANGANESE 21.5 4.8 36.8 31.8 1550
MERCURY 0.10 U 0.13 U 0.08 U 0.13 U 0.08 U 0.08 U
NICKEL 15.3 0.70 U 5 U 0.70 U 5 U 5 U
SELENIUM 2.5 UL 3 UL 3 U 3 UL 3 U 3 U
VANADIUM 1.8 0.40 UL 5 U 6.2 5 U 5 U
ZINC 12.6 13.2 B 5 U 22.1 B 5 U 5 U




TABLE 1-3

SITE 38 - RUM POINT LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND

SUMMARY OF DETECTED CONCENTRATIONS - GROUNDWATER

PAGE 6 OF 8
RPLMWO04 RPLMWO04 RPLMWO04S RPLMWO04D RPLMWO04D RPLMWO05
PARAMETER RPLMWO004U001 S38MW0040102S S38MW04S0103 S38MW0040102D S38MW04D0103 S38MW050103
RPLMWO004F001 NA S38MW04S0103F S38MW0040102D-F S38MW04D0103F S38MWO050103F
19970813 20050727 20070122 20050727 20070122 20070124
Inorganics, Filtered (ug/L)
ARSENIC 1.9 UL 3 U 2.4 3 U 3 U
BARIUM 24.7 56 39.1 46.6 126
COBALT 0.83 5U 0.40 U 5U 8.4
COPPER 3.3 5U 18 B 5U 5 U
IRON 30 U 535 B 30 U 327
LEAD 22 B 1.5 UJ 0.90 UL 1.5 UJ 1.5 UJ
MANGANESE 4.5 22.6 17.8 1480
MERCURY 0.10 U 0.08 U 0.10 U 0.08 U 0.08 U
NICKEL 12.3 5 U 0.70 U 5U 5 U
SELENIUM 2.5 UL 3 U 3 UL 3 U 3 U
VANADIUM 0.70 U 5 U 5.2 5U 5 U
ZINC 8.4 5 U 21 B 5U 5 U
Miscellaneous Parameters (ug/L)
CYANIDE 3.9 5 UL 2 U 5 UL 5 UL
PERCHLORATE 0.07 J 05 U 041 J

B - Detected in blank; false positive

J - Estimated.

K - Biased high.

L - Biased low.

U - Not detected.

UJ - Not detected; detection limit estimated.
UL - Not detected; detection limit biased low.
UR - Non-detect result rejected.




TABLE 1-3

SUMMARY OF DETECTED CONCENTRATIONS - GROUNDWATER
SITE 38 - RUM POINT LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND

PAGE 7 OF 8
RPLMWO06 RPLMWO7 RPLMWO08 RPLMWO08
PARAMETER S38MW060103 S38MW070103 S38MW080103 S38MW080103-D
S38MWO060103F S38MW070103F S38MW080103F S38MWO080103F-D
20070124 20070124 20070124 20070124
Volatile Organics (ug/L)
2-BUTANONE 10 U 210 10 U 10 U
ACETONE 10 U 10 U 10 U 10 U
CARBON DISULFIDE 10 U 10 U 10 U 10 U
CHLOROFORM 10 U 10 U 10 U 10 U
TOLUENE 10 U 10 U 10 U 10 U
TRICHLOROETHENE 10 U 10 U 10 U 10 U
Semivolatile Organics (ug/L)
2-METHYLPHENOL 12 U 11 U 11 U 11 U
4-METHYLPHENOL 12 U 11 U 11 U 11 U
ACETOPHENONE 12 U 11 U 11 U 11 U
BIS(2-ETHYLHEXYL)PHTHALATE 12 U 11 U 11 U 11 U
DI-N-BUTYL PHTHALATE 12 U 11 U 11 U 11 U
DIETHYL PHTHALATE 12 U 11 U 11 U 11 U
DIMETHYL PHTHALATE 12 U 11 U 11 U 11 U
ISOPHORONE 12 U 11 U 11 U 11 U
NAPHTHALENE 12 U 11 U 11 U 25
PHENOL 12 U 11 U 11 U 11 U
Explosives (ug/L)
HMX 0.42 U 0.49 U 0.49 U 0.44 U
NITROBENZENE 0.42 U 0.49 U 0.49 U 0.44 U
NITROGUANIDINE 10 U 10 U 10 U 10 U
RDX 0.42 U 0.49 U 0.49 U 0.44 U
Inorganics (ug/L)
ALUMINUM 256 50 U 50 U 50 U
ARSENIC 3 U 3 U 4 3 U
BARIUM 73.2 92.7 64.7 65.3
CADMIUM 1U 1U 1U 1U
CHROMIUM 2.2 2 U 2 U 2 U
COBALT 5 U 5 U 5 U 5 U
COPPER 5 U 5 U 5 U 5 U
IRON 734 5450 2950 2990
LEAD 1.5 UJ 16 B 1.7 B 1.5 UJ
MANGANESE 98.8 593 115 118
MERCURY 0.08 U 0.08 U 0.08 U 0.08 U
NICKEL 5 U 5 U 5 U 5 U
SELENIUM 3 U 3 U 3 U 3 U
VANADIUM 5 U 5 U 5 U 5 U
ZINC 5 U 5 U 5 U 5 U




TABLE 1-3

SUMMARY OF DETECTED CONCENTRATIONS - GROUNDWATER
SITE 38 - RUM POINT LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND

PAGE 8 OF 8
RPLMWO06 RPLMWO7 RPLMWO08 RPLMWO08
PARAMETER S38MW060103 S38MW070103 S38MW080103 S38MW080103-D
S38MWO060103F S38MW070103F S38MW080103F S38MWO080103F-D
20070124 20070124 20070124 20070124
Inorganics, Filtered (ug/L)
ARSENIC 3 U 3 U 3.2 3.6
BARIUM 69.5 96.7 66.6 67.5
COBALT 5U 5 U 5 U 5U
COPPER 5U 5U 5U 5U
IRON 30 U 5710 2990 3040
LEAD 1.5 UJ 1.5 UJ 1.5 UJ 2B
MANGANESE 93.6 596 118 121
MERCURY 0.08 U 0.08 U 0.08 U 0.08 U
NICKEL 5 U 5 U 5U 5U
SELENIUM 3 U 3 U 3 U 3 U
VANADIUM 5 U 5 U 5U 5U
ZINC 5 U 5 U 5 U 5 U
Miscellaneous Parameters (ug/L)
CYANIDE 5 UL 5 UL 5 UL 5 UL
PERCHLORATE 05 U 0.5 U 05 U 05 U

B - Detected in blank; false positive

J - Estimated.

K - Biased high.

L - Biased low.

U - Not detected.

UJ - Not detected; detection limit estimated.
UL - Not detected; detection limit biased low.
UR - Non-detect result rejected.




TABLE 1-4

SUMMARY OF DETECTED CONCENTRATIONS - SURFACE WATER
SITE 38 - RUM POINT LANDFILL
NSF-IH, INDIAN HEAD, MARYLAND

RPLSWO01 RPLSWO02 RPLSWO03 S38SW005 S38SW006 S38SW007

PARAMETER RPLSW0010001 [ RPLSW0020001 | RPLSW0020001-AVG | RPLSW0020001-D | RPLSW0030001 | S38SW0050102 | S38SW0050102-AVG | S38SW0050102-D | S38SW0060102 | S38SW0070102
6/27/1997 6/27/1997 6/27/1997 6/27/1997 6/27/1997 6/22/2005 6/22/2005 6/22/2005 6/22/2005 6/22/2005

Volatile Organics (ug/L)

[CARBON DISULFIDE [ 5 U 7 4.75 5 U [ 5 U [ 0.50 U [ 0.50 U [ 0.50 U [ 0.50 U [ 0.50 U |

Semivolatile Organics (ug/L)

[DI-N-BUTYL PHTHALATE [ 12 U 1] 1] 11 U [ 11 U [ 10 U [ 10 U [ 10 U [ 10 U [ 10 U |

Explosvies (ug/L)

[3-NITROTOLUENE [ [ [ 0.50 U [ 0.066 J [ 0.066 J [ 0.50 U [ 00533 ]

Inorganics (ug/L)

BARIUM 22.9 33.6 32.7 31.8 31.2 62.8 61.35 59.9 48.8 41.5

COPPER 33 U 3.3 U 33 U 33 U 33 U 116 J 68.7J 427 B 12.6 B 418 B

IRON 1550 J 1237.5J 925 J 511 J 468 J

MANGANESE 101 86.9 72.8 62.8 54.3

VANADIUM 0.87 1.1 1.1 1.1 0.70 U 12 B 0.86 B 0.52 B 0.40 U 0.40 U

ZINC 7.4 3.9 2575 25 U 9.9 99.6 J 58.05 J 33 B 11.4 B 28.3 B

B - Detected in blank; false positive.

J - Estimated.
U - Not detected.



TABLE 1-5

SUMMARY OF DETECTED CONCENTRATIONS - SEDIMENT
SITE 38 - RUM POINT LANDFILL
NSF-IH, INDIAN HEAD, MARYLAND

RPLSDO1 RPLSDO02 RPLSDO03 S38SD004 S38SD005 S38SD006 S38SD007
PARAMETER RPLSD0010001 [ RPLSD0020001 | RPLSD0020001-AVG | RPLSD0020001-D | RPLSD0030001 [ S38SD0040102 [ S38SD0050102 | S38SD0050102-AVG | S38SD0050102-D | S38SD0060102 | S38SD0070102
-- -- - -- -- 0-05 0-05 0-05 0-05 0-05 0-05

6/27/1997 6/27/1997 6/27/1997 6/27/1997 6/27/1997 6/22/2005 6/22/2005 6/22/2005 6/22/2005 6/22/2005 6/22/2005
Volatile Organics ( ug/kg)
CHLOROBENZENE 6 U 6 U 6U 6 U 6 U 3J 13 U 1J 1J 13 U 13 U
METHYLENE CHLORIDE 2B 3 B 25 B 2B 3B 4 J 4 J 3.5 J 3J 13 U 6 J
TOLUENE 6 U 6 U 6 U 6 U 6 U 3J 1J 1J 13 U 13 U 13 U
TRICHLOROFLUOROMETHANE 6 U 6 U 6 U 6 U 6 U 2] 13 U 13 U 13 U 13 U 13 U
Semivolatile Organics (ug/kg)
BENZALDEHYDE 64 J 390 UJ 405 U 420 U 420 U 450 U
BENZO(A)ANTHRACENE 430 U 410 U 415 U 420 U 390 U 460 U 390 U 405 U 420 U 420 U 88 J
BENZO(A)PYRENE 430 U 410 U 415 U 420 U 390 U 460 U 390 U 405 U 420 U 420 U 150 J
BENZO(B)FLUORANTHENE 430 U 410 U 415 U 420 U 390 U 460 U 390 U 44 J 44 J 420 U 190 J
BENZO(G,H,|)PERYLENE 430 U 410 U 415 U 420 U 390 U 460 U 390 U 405 U 420 U 420 U 94 J
BENZO(K)FLUORANTHENE 430 U 410 U 415 U 420 U 390 U 460 U 390 U 405 U 420 U 420 U 75 J
BIS(2-ETHYLHEXYL)PHTHALATE 430 U 410 U 415 U 420 U 390 U 99 B 63 B 69.5 B 76 B 150 B 730
CHRYSENE 430 U 410 U 415 U 420 U 390 U 460 U 390 U 405 U 420 U 420 U 92 J
DI-N-BUTYL PHTHALATE 430 U 410 U 415 U 420 U 390 U 460 U 41 J 425 J 44 J 420 U 62 J
DI-N-OCTYL PHTHALATE 430 U 410 U 44 J 44 J 390 U 460 U 390 U 405 U 420 U 420 U 450 U
FLUORANTHENE 430 U 410 U 415 U 420 U 390 U 460 U 390 U 79 J 79 J 420 U 450 U
INDENO(1,2,3-CD)PYRENE 430 U 410 U 415 U 420 U 390 U 460 U 390 U 405 U 420 U 420 U 94 J
PHENANTHRENE 430 U 410 U 415 U 420 U 390 U 460 U 390 U 45 J 45 J 420 U 450 U
PYRENE 430 U 410 U 415 U 420 U 390 U 460 U 390 U 72J 72.J 420 U 450 U
Explosives (mg/kg)
3-NITROTOLUENE 0.25 U 0.25 U 0.04 J 0.04 J 0.25 U 0.25 U
4-NITROTOLUENE 0.25 U 0.25 U 0.25 U 0.25 U 0.036 J 0.25 U
NITROCELLULOSE 14 0.82 J 0.70 J 0.58 J 1 0.95 J
Inorganics (mg/kg)
ALUMINUM 5550 817 1043.5 1270 769 2190
ARSENIC 2.6 0.63 L 0.68 L 0.73 L 091 L 24 K 1.2 1.6 2 0.96 1.9
BARIUM 13.0 J 43 417 39 58 J 58.7 8.4 10.85 13.3 75 19.2
BERYLLIUM 0.21 0.08 B 0.10 B 0.12 B 0.16 0.50 0.15 0.19 0.23 0.13 0.31
CADMIUM 0.54 0.23 0.195 0.16 0.28 0.21 0.044 0.048 0.052 0.036 U 0.074
CHROMIUM 154 J 57 J 5.5 531 83 J 13.1 5.4 12.1 6.7 4.9 9.3
COBALT 0.87 0.41 0.405 0.40 0.44 8 11 B 0.925 13 0.70 B 1.7
COPPER 2.9 0.71 0.69 0.67 0.75 19.5 3.4 B 355 B 378B 27 8B 41 B
IRON 9400 3400 3860 4320 3040 6120
LEAD 5.4 1.6 1.85 2.1 2.8 20.4 25 2.9 3.3 2.3 5.4
MANGANESE 85.4 43.6 49.1 54.6 31.3 83
MERCURY 0.03 0.02 U 0.02 0.03 0.02 U 0.056 U 0.05 U 0.053 U 0.056 U 0.053 U 0.054 U
NICKEL 2.6 0.64 0.65 0.66 0.72 10.5 K 1.8 K 2.15 K 25 K 12 B 3.1 K
SELENIUM 0.96 J 043 J 0.275 J 0.24 UJ 0.35 J 0.58 U 0.48 U 0.515 U 0.55 U 0.54 U 0.55 U
VANADIUM 15.7 4.7 4.65 4.6 7.2 18.4 4.5 5.25 6 4.3 8.4
ZINC 11.4 4.5 4.6 4.7 7.0 24.6 12 B 13.65 B 153 B 79 B 18.2 B

B - Detected in blank; false positive.

J - Estimated.

K - Biased high.
L - Biased low.
U - Not detected.
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2.0 REMEDIAL ACTION OBJECTIVES

21 INTRODUCTION

This section presents the objectives for remedial action and the factors used to develop remedial
alternatives for Site 38. These factors are the PRGs (clean-up goals) and regulatory requirements and
guidance [applicable or relevant and appropriate requirements (ARARS)] that may potentially govern the
remedial action. In addition, this section presents the COCs and conceptual pathways through which
these chemicals may adversely affect human health and the environment. The cleanup goals for
contaminated media are also developed in this section, and general response actions (GRAS) that may
be suitable to achieve the cleanup goals are presented. Finally, this section presents estimates of the

volumes of contaminated soil and groundwater.

2.2 MEDIA OF INTEREST

In the SSP Report (Tetra Tech, 2008), the data available for Site 38 were evaluated, and human health
and ecological risk screening evaluations were conducted. Based on the recommendations from the SSP
Report, an evaluation of ARARs, and anticipated future uses of the site, the media of interest are soil,
landfill waste, and groundwater. Unacceptable human health risks were identified from exposure to
shallow groundwater and soil under a hypothetical future residential exposure scenario; however
groundwater contamination is only present beneath the limits of the landfill. There is also inherent risk

from exposure to landfill waste at the site.

Shallow groundwater beneath the landfill is not within the area of attainment, as defined by EPA (OSWER
Directive 9283.1-33), and adjacent surface water is not being adversely affected by the discharge of
shallow groundwater. The area of attainment defines the area over which groundwater clean-up levels
must be met. It encompasses the area outside the waste boundary and within the boundary of the
contaminant plume. Groundwater beneath the waste management boundary is not within the area of
attainment (Figure 2-1); however, remediation of shallow groundwater will be evaluated in this FS to

facilitate development of a clean closure alternative.

2.3 REMEDIAL ACTION OBJECTIVES

Based on current and potential future land use scenarios, the remedial action objectives (RAOs) for
Site 38 are:
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¢ Close the landfill in a manner that protects human health and the environment in accordance with the
applicable and relevant State of Maryland solid waste management regulations.

¢ Return groundwater to beneficial reuse to the extent practicable.

These RAOs were developed following guidance provided in Land Use in the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) Remedy Selection Process (EPA,
1995). According to this guidance, RAOs should reflect the reasonably anticipated future land use or
uses of the site.

24 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS

One of the primary concerns during the development of remedial action alternatives under CERCLA is the
degree of human health and environmental protection afforded by a given remedy. Section 121 of
CERCLA requires that primary consideration be given to remedial alternatives that meet or exceed
ARARs. The purpose of this requirement is to make CERCLA response actions consistent with other
pertinent federal and state environmental regulations. On-site actions need only comply with substantive
requirements (e.g., design standards). Off-site actions must comply with substantive and administrative
(e.g., permits, recordkeeping) requirements. The term “on site” means the areal extent of contamination
and all suitable areas in proximity to the contamination necessary for implementation of the response

action.

ARARs consist of the following:

e Any standard, requirement, criterion, or limitation under federal environmental law.

e Any promulgated standard, requirement, criterion, or limitation under a state environmental or facility
siting law that is more stringent than the associated federal standard, requirement, citation, or
limitation.

Definitions of the two types of ARARs and to be considered (TBC) criteria are:
e Applicable requirements include those clean-up standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated under federal

or state law that directly and fully address a hazardous substance, pollutant, contaminant, remedial

action, location, or other circumstances at a CERCLA site.
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o Relevant and appropriate requirements include those clean-up standards, standards of control, and
other substantive environmental protection requirements, criteria, or limitations promulgated under
federal or state law that, although not applicable, address problems or situations sufficiently similar
(relevant) to those encountered at the CERCLA site that their use is well suited (appropriate) to the

particular site.

e TBC criteria are non-promulgated non-enforceable guidelines or criteria that may be useful for
developing remedial action alternatives and for determining action levels that are protective of human
health and the environment.

Section 121(d)(4) of CERCLA allows the selection of a remedial alternative that will not attain an ARAR if
any of six conditions for a waiver of an ARAR exist. These conditions are as follows: the remedial action
is an interim measure and the final remedy will attain the ARAR at completion; compliance will result in
greater risk to human health and the environment than other options; compliance is technically
impracticable; an alternative remedial action will attain the equivalent of the ARAR; for state
requirements, the state has not consistently applied the requirement in similar circumstances; and
compliance with the ARAR will not provide a balance between protecting public health, welfare, and the
environment at the facility with the availability of funds. The last condition only applies to Superfund-

financed actions.
As discussed below, ARARs are divided into three categories, chemical, location, and action specific,
based on the manner in which they are applied. Some requirements are combinations of the three types

of ARARS.

24.1 Chemical-Specific

Chemical-specific ARARs are health- or risk-based numerical values or methodologies that establish
concentration or discharge limits for particular contaminants. Chemical-specific ARARs govern the extent
of site cleanup and provide medium-specific guidance on acceptable or permissible concentrations of
contaminants. These ARARs and TBCs provide some medium-specific guidance on “acceptable” or
“permissible” concentrations of contaminants. Table 2-1 presents a list of federal chemical-specific
ARARs and TBCs for this FS.

2.4.2 Location-Specific

Location-specific ARARs are restrictions based on the concentrations of hazardous substances or the
conduct of activities in specific locations. Some examples of specific locations include floodplains,

wetlands, historic places, and sensitive ecosystems or habitats. These ARARs may restrict or preclude
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certain remedial actions and may apply only to certain portions of the site. Table 2-2 presents a summary

of location-specific ARARs and TBC criteria for Site 38.

2.4.3 Action-Specific

Action-specific ARARs are technology- or activity-based controls or restrictions on activities related to
management of hazardous substances. Action-specific ARARS pertain to implementing a given remedy.

Table 2-3 presents a summary of action-specific ARARs and TBC criteria for Site 38.

2.5 CHEMICALS OF CONCERN FOR REMEDIATION

COCs for Site 38 were established based on a human health risk assessment that employed USEPA
guidelines for risk characterization. The HHRA determined that there are potentially unacceptable risks to
human health associated with exposure to site soil and groundwater under a residential exposure
scenario. There are no unacceptable risks to human health associated with exposure to surface water or

sediment. The results of the assessment are provided in the SSP (Tetra Tech, 2008).

The primary carcinogenic risk drivers for soil are benzo(a)pyrene and arsenic. The primary non-
carcinogenic risk driver for soil is arsenic, and the primary non-carcinogenic risk driver for groundwater is

manganese.

2.6 CLEAN-UP GOALS

A clean-up goal is the target concentration to which a COC must be reduced within a particular medium of
concern to achieve RAOs. The clean-up goals are developed based on readily available information such

as chemical-specific ARARSs.

2.6.1 Soil Cleanup Goals

Site 38 is an inactive landfill located on Navy property that is expected to be used for
commercial/industrial purposes for the foreseeable future. As such, construction of a landfill covers
system combined with LUCs would mitigate potential risks associated with exposure to contaminated soil
and landfill waste. Under this scenario, the development of cleanup goals for soil and waste is not

required.

However, based on the relatively small size of Site 38, a removal alternative is being developed in this FS
for comparison with the capping alternative. With this alternative, waste and visibly contaminated soil
would be excavated and disposed of offsite. Following the removal activities, soil samples would be

collected to characterize post-excavation conditions and to evaluate whether residual contamination is
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present. Given the heterogeneous nature of the landfill waste, contaminant-specific cleanup criteria
cannot be developed prior to post-excavation sampling. Under this alternative, post-excavation sampling
data would be compared with applicable screening criteria, and human health and ecological risks would
be calculated to determine whether additional excavation is required. Excavation would then continue

until the site was determined to be suitable for unrestricted use.

2.6.2 Groundwater Cleanup Goals

Manganese was identified as the primary risk driver in groundwater at Site 38. The two greatest
manganese concentrations were detected in samples from monitoring wells MWO01S [2,250 microgram
per liter (ug/L), located along the southeastern edge of the landfill] and MWO05 (1,550 ug/L, located
approximately 180 feet from the southeastern edge of the landfill). Based on water level data,
groundwater flow direction across the landfill is to the northwest, thus MWO5 is located upgradient of the
landfill, and MWOLS is located along the upgradient edge of the landfill (Figure 2-1). Based on this, it is

guestionable whether the manganese found in these wells is site related.

Along the downgradient (northwestern) edge of the landfill, monitoring well MWO7 had a manganese
concentration (593 pg/L) greater than the risk-based screening level (RSL) (320 pg/L). The remaining
monitoring wells located within and downgradient of the landfill footprint had manganese concentrations
less than the RSL.

Elevated manganese levels in groundwater are commonly associated with landfills because the
geochemical conditions typically associated with landfills promote reducing conditions, which in turn
reduce manganese oxide present on aquifer sediments (Mn+4) to a more soluble form (Mn+2).
Streambed sediments in particular often have manganese oxide coatings, and MWO07 is located adjacent
to a small stream in sand/gravel sediments. In addition, the common landfill gas methane is associated

with reducing conditions and related manganese dissolution.

Oxidation-reduction potential (ORP) is an indication of whether reducing conditions are present in
groundwater, with low to negative readings indicating reducing conditions. At Site 38, the three wells with
the greatest manganese concentrations had three of the four lowest ORP readings (all negative), as
shown in the Table 2-4, indicating a correlation between dissolved manganese and reducing conditions.
After excavation and removal of the landfill under the clean closure alternative, it is expected that
groundwater geochemical conditions would revert back to normal within a reasonable time frame, i.e., the
reducing conditions would revert back to a more oxidized state. This would have the effect of decreasing

manganese solubility and dissolved manganese concentrations in groundwater.
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A monitoring program would be developed at the time of landfill removal to characterize groundwater
conditions near and within the limits of the waste. The monitoring program would characterize the
groundwater and be used to evaluate the natural attenuation of manganese contamination following
landfill removal. The program would also identify an exit strategy based on achieving an acceptable
human health risk level, at which time the site would be deemed suitable for unrestricted use and any

LUCs associated with the site could be withdrawn.

2.7 VOLUME OR AREA OF CONTAMINATED MEDIA

For remedial action purposes, preliminary volumes of contaminated media were estimated from samples

that contained contaminants at concentration levels that exceeded clean-up goals for residential land use.

Based on the investigations conducted to date (geophysical surveying, soil boring and soil sampling), the
landfill covers an area of approximately 37,000 square feet (0.85 acre), and the depth of fill ranges from 1

to 7 feet. Assuming an average depth of 3 feet, the estimated landfill volume is 4,100 cubic yards.

Based on SSP analytical results, contaminated groundwater was identified at the site. The Site 38
manganese plume is defined as the area of groundwater where concentrations of manganese are greater
than the RSL of 320 pg/L. The groundwater contamination extends over an area approximately
190,350 square feet to a depth of up to 30 feet bgs. Based on a water table elevation of 15 feet bgs and
a porosity of 0.30, the estimated volume of contaminated groundwater at Site 38 is 6.4 million gallons.

The extent of the groundwater contamination at Site 38 is illustrated on Figure 2-1.
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TABLE 2-1

CHEMCIAL-SPECIFIC ARARs AND TBC CRITERIA
SITE 38 — RUM POINT LANDFILL
NSF-IH, INDIAN HEAD, MARYLAND

Location Requirement Prerequisite Citation ARAR Comments
Determination
Federal
Groundwater, | Groundwater manganese Potential drinking | USEPA Integrated To be considered. | RfDs are used to calculate
Residential concentrations must meet non- water source. Risk Information risk and PRG for
water carcinogenic risk-based limits based System Reference manganese.
supplies on a hazardous index of 1. Dose (RfD)
ARARs Applicable or relevant and appropriate requirement.




TABLE 2-2

LOCATION-SPECIFIC ARARs AND TBC CRITERIA
SITE 38 — RUM POINT LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
Location Requirement Prerequisite Citation ARAR Comments
Determination
Federal
United States Fish and Wildlife Service (USFWS) Biological Opinion, 2007
Habitat for | The Navy will take the appropriate Actions that will | USFWS Selected Construction activities will be
Bald and measures to minimize impacts to Bald impact Bald Biological Performance limited to a time of year that will
Golden Eagles including time-of-year Eagle habitat. Opinion, letter to | Standard not impact Bald Eagle nesting.
Eagle restrictions for construction activities. Mr. Jeffrey
Bossart, August
2007
Procedures for Implementing the Requirements of the Council on Environmental Quality on the National Environmental Policy Act and
Executive Order 11990, Protection of Wetlands
Wetlands Action to minimize the destruction, Wetlands as Executive Order | To be This regulation may be an ARAR
loss, or degradation of wetlands. defined by 11990 Section 7 | considered. for activities occurring in areas

Wetlands of primary ecological
significance must not be altered so that
ecological systems in the wetlands are
unreasonably disturbed.

Executive Order
11990 Section 7

that meet the definition of a
wetland. Due to the proximity of
the streams and the presence of
plant life associated with a
nontidal wetland remedial
activities must minimize the
destruction, loss, or degradation
of the wetlands.




TABLE 2-2

LOCATION-SPECIFIC ARARs AND TBC CRITERIA
SITE 38 — RUM POINT LANDFILL

NSF-IH, INDIAN HEAD, MARYLAND

PAGE 2 OF 3

Location

Requirement

Prerequisite

Citation

ARAR
Determination

Comments

Clean Water

Act, Section 404

Wetlands The degradation Section requires Wetland as 40 CFR 230.10; | Applicable This regulation may be an ARAR
degradation or destruction of wetlands | defined by 40 CFR 231 for activities occurring in areas
and other aquatic sites be avoided to Executive Order | (231.1, 231.2, that meet the definition of a
the extent possible. 11990 Section 231.7, 231.8) wetland. Due to the proximity of
7. the streams and the presence of
Dredged or fill material must not be plant life associated with a
discharged to navigable waters if the nontidal wetland remedial
activity: contributes to the violation of activities must minimize the
Maryland water quality standards; destruction, loss, or degradation
CWA Sec. 307; jeopardizes of the wetlands.
endangered or threatened species; or
violates requirements of the Title Il of
the Marine Protection, Research, and
Sanctuaries Act of 1972.
Fish and Wildlife Coordination Act
Area Provides protection for actions that Activities that 16 USC Part Applicable The rule may be an ARAR if
affecting would affect streams, wetlands, other modify the 661 et seq. excavation or cover placement
stream or bodies of water, and protected habitats. | streams and activities impact the streams that

other water

body

Any action taken near water bodies
should protect fish and wildlife.

affect fish and
wildlife.

border the site.




TABLE 2-2

LOCATION-SPECIFIC ARARs AND TBC CRITERIA

SITE 38 — RUM POINT LANDFILL
NSF-IH, INDIAN HEAD, MARYLAND

PAGE 30F 3
Location Requirement Prerequisite Citation ARAR Comments
Determination
State
Nontidal Wetlands Protection Act
Area Provides regulations for activities on or | Activities that COMAR Applicable This regulation may be an ARAR
affecting near nontidal wetlands (an area thatis | will occur on or | 26.23.02.01, for activities occurring in areas
non-tidal inundated or saturated by surface near nontidal 26.23.02.04, that meet the definition of a
wetlands water or ground water at a frequency wetlands. 26.23.03.01-02 wetland. Due to the proximity of
and duration sufficient to support, and the streams and the presence of
that under normal circumstances does plant life associated with a
support, a prevalence of vegetation nontidal wetland remedial
typically adapted for life in saturated activities must minimize the
soil conditions). Must obtain a permit destruction, loss, or degradation
from the State in order to conduct of the wetlands.
certain regulated activities in a nontidal
wetland, or within a buffer or an
expanded buffer.
ARARs Applicable or relevant and appropriate requirement.




TABLE 2-3

ACTION-SPECIFIC ARARs AND TBC CRITERIA
SITE 38 — RUM POINT LANDFILL
NSV-IH, INDIAN HEAD, MARYLAND

PAGE 1 OF 5
Action Requirement Prerequisite Citation ARAR Comments
Determination
Federal
Hazardous Waste Management
On-site waste Waste generator to determine | Generation (e.g., 40 CFR Applicable Material to be transported
generation whether waste is hazardous excavation) of solid 262.10(a) and off site would need to be
waste. waste. 262.11 tested to determine
whether it is a hazardous
waste.
Generation of Manifest requirements and Preparation for off-site | 40 CFR 262 Applicable Applicable only for off-site

hazardous waste

pre-transport requirements
(i.e., packaging, labeling,
placarding).

transport of
hazardous waste.

Subpart B and C

shipment of hazardous
waste.

Staging of
hazardous waste
within an AOC
prior to off-site
disposal

The Area of Contamination
(AOC) policy allows wastes to
be consolidated or treated in-
situ within an AOC without
triggering land disposal
restrictions or minimum
technology requirements. An
AOC would be defined for the
entire site so that
contaminated material can be
stockpiled prior to
characterization and off-site
disposal.

Landfill material that is
classified as
hazardous waste will
be consolidated on-
site prior to off-site
disposal.

Management of
Remediation
Waste Under
RCRA - Area of
Contamination
Policy, EPA 530-
F-98-026,
October 1998

To be considered.

Pertinent only for waste
that is classified as
hazardous waste.




TABLE 2-3

ACTION-SPECIFIC ARARs AND TBC CRITERIA
SITE 38 — RUM POINT LANDFILL
NSV-IH, INDIAN HEAD, MARYLAND

PAGE 2 OF 5
Action Requirement Prerequisite Citation ARAR Comments
Determination
Solid Waste Management
On-site disposal | Closure and post-closure care | On-site disposal of 40 CFR Applicable Applicable for on-site
of non- requirements for municipal municipal solid waste. | 258.60(a), disposal of non-hazardous
hazardous waste | waste landfills, including final 258,60(b), waste. Only constituents
cover system, inspection, 258.61(a), and identified as COCs in
maintenance, and monitoring. 258.61(b) groundwater would be
included in the
groundwater monitoring
program.
Clean Water Act
Discharge to NPDES permit requirements. Discharge of storm 40 CFR 122.26 Applicable Applicable for alternatives
surface water water from that will need to control
construction activity and manage storm water
with an area of during construction.
disturbance of 1 acre
or more to surface
water.
State
Hazardous Waste Management
On-site waste Waste generator to determine | Generation (e.g., COMAR Applicable Material to be transported
generation whether waste is hazardous excavation) of solid 26.13.03.02 off site would need to be
waste. waste. tested to determine
whether it is a hazardous
waste.
Generation of Manifest requirements and Temporary storage COMAR Applicable Applicable only for off-site
hazardous waste | pre-transport requirements and off-site transport 26.13.03.04 and shipment of hazardous
(i.e., packaging, labeling, and | of hazardous waste. 26.13.03.05 waste.

placarding).




TABLE 2-3

ACTION-SPECIFIC ARARs AND TBC CRITERIA
SITE 38 — RUM POINT LANDFILL
NSV-IH, INDIAN HEAD, MARYLAND

PAGE 3 OF 5
Action Requirement Prerequisite Citation ARAR Comments
Determination
Solid Waste Management
Closure of solid Closure and post-closure care | Landfill not closed in COMAR Applicable Applicable for design of
waste landfill requirements for non- accordance with state | 26.04.07.21 and soil cover, impermeable
hazardous waste landfills, regulations. 26.04.07.22 capping systems, and
including capping, inspection, long-term monitoring
maintenance, and monitoring. program.
Water Management
Discharge to NPDES permit requirements — | Discharge of storm COMAR Applicable Applicable for alternatives
surface water storm water associated with water from 26.08.04.09 that disturb 1 or more acre
construction activity.. construction activity of land that will need to
with area of control and manage storm
disturbance of 1 acre water during construction.
or more to surface Activities must meet the
water. substantive requirements
of a General Permit for
Construction Activity.
Discharge to NPDES permit requirements Discharge of storm COMAR Applicable Applicable for alternatives
surface water water from 26.08.02.02-1 that disturb 1 or more acre
construction activity in | 26.08.02.03 of land that will need to
contaminated area. 26.08.02.03-1 control an_d manage storm
26.08.02.03-2 water during construction
that may contain
26.08.02.03-3 contaminants not found in
26.08.02.03-4 typical construction
26.08.02.04-1 activities and where
26.08.02.05 general permit is not
26.08.02.09 sufficient..

26.08.03




TABLE 2-3
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Action Requirement Prerequisite Citation ARAR Comments
Determination
Land-disturbing Requirements for erosion and | Land clearing, COMAR Applicable Applicable for alternatives
activities sediment control. grading, and other 26.17.01.05, that will disturb earth.
earth disturbance. 26.17.01.07B,
26.17.01.07C,
26.17.01.11.
Land Requirements for storm water | Construction COMAR Applicable Applicable for alternatives
development management. activities. 26.17.02.06, where storm water
26.17.02.08, management and control
26.17.02.09 are needed.
Air Quality
Air emissions Emission standards for Soil excavation and COMAR Applicable Applicable for alternatives
particulate matter. handling. 26.11.06.03D where there may be
fugitive dust emissions
from material handling.
Monitoring Wells
Well construction | Requirements for constructing | Groundwater COMAR Applicable Applicable for alternatives
and and abandoning wells. monitoring. 26.04.04.03, that include construction
abandonment 26.04.04.04, of new monitoring wells or
26.04.04.07, abandoning existing
26.04.04.08, monitoring wells.
26.04.04.10,
26.04.04.11.
Occupational, Industrial, and Residential Hazards
Noise generation | Established limits on noise Action that will COMAR Applicable Applicable for alternatives

levels not to be exceeded at
the property boundary.

generate noise.

26.02.03.02A(2),
26.02.03.02B(2),

and
26.02.03.03A

that will generate noise.




ARARs
CFR
COMAR
NPDES
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Applicable or relevant and appropriate requirements.
Code of Federal Regulations.

Code of Maryland Regulations.
National Pollutant Discharge Elimination System.



3.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

3.1 INTRODUCTION

Identification, screening, and evaluation of potentially applicable technologies and process options are
important steps in the FS process. The primary objective of this phase of the FS is to develop an
appropriate range of remedial technologies and process options that can be combined into remedial
alternatives. The basis for technology identification and screening began in Section 2.0 with a series of

discussions that included the following:

e Development of the RAOs
e |dentification of ARARs
e Development of cleanup goals

e |dentification of the volume and area of interest

Technology screening is completed and technology evaluation is performed in this section with the

following steps:

¢ Identification of GRAs
o |dentification and screening of remedial technologies and process options

e Evaluation of technologies and selection of representative process options

3.2 GENERAL RESPONSE ACTIONS FOR SOIL

GRAs describe categories of actions that could be implemented to satisfy or address a component of an
RAO for a site. Typically, the formation of remedial alternatives includes combining GRAs to fully address
RAOs. When implemented, the combined GRAs are capable of achieving the RAOs that have been
developed for each medium of interest at the site. As discussed in Section 2.0, the media of concern for

Site 38 is landfill waste, surface soil, and groundwater.

The following GRAs will be considered for soil and groundwater at Site 38:
e No Action

e Institutional Actions

e Containment

¢ Removal
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e Treatment

e Disposal

3.2.1 No Action

The no action response is retained through the FS process as required by the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP). The no action response provides a
comparative baseline against which other alternatives can be evaluated. Under this response, no
remedial action is taken. The site is left “as is” without the implementation of any monitoring, land use

controls (LUCs), containment, removal, treatment, or other mitigating actions.

3.2.2 Institutional Actions

Institutional actions include various site access controls or land use restrictions to reduce or eliminate
direct contact pathways of exposure. These controls could involve the use of monitoring, groundwater
and land use restrictions, and access controls. The toxicity, mobility, and volume of the waste or

contaminants are not reduced through the implementation of LUCs.

3.2.3 Containment

Another method of reducing risk to human health and the environment is through containment, which
involves the use of physical measures to reduce the potential for exposure and the potential for
contaminant migration. To reduce the migration of contaminants, the contaminated media must be
isolated from the primary transport mechanisms such as wind, erosion, surface water, and groundwater.

For example, installing surface or subsurface barriers can be used to isolate contaminated media.

3.2.4 Removal

Technologies in this category are used to remove a contaminated medium from its current location to be

treated or disposed of elsewhere. Removal actions are combined with treatment and/or disposal actions.

3.25 Treatment

Technologies in this category include in-situ and ex-situ methods to remove, modify, or bind a
contaminant associated with an impacted medium. These methods typically reduce the overall toxicity,

mobility, and/or volume of the impacted medium.
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3.2.6 Disposal

Disposal actions include placement of removed and/or treated materials at an on-site or off-site
permanent disposal facility. Disposal also includes on-site consolidation of contaminated materials.
Disposal actions are combined with removal and/or treatment actions. The toxicity, mobility, or volume of

contaminants is not reduced through the singular act of disposal.

3.3 IDENTIFICATION AND SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR
SOIL

In this section, a variety of technologies and process options were identified under each GRA and
screened. The screening was first conducted at a preliminary level to focus on relevant technologies and
process options based on site conditions and contaminants and the media of concern. The screening
was then conducted on a more detailed level in Section 3.4 based on certain evaluation criteria. Finally,
process options were selected to represent technologies that passed the detailed evaluation and

screening.

Table 3-1 summarizes the preliminary screening of technologies and process options. It lists the GRA,
identifies the technologies and process options, and provides a brief description of the process options
and screening comments. All technologies and process options that were not eliminated are evaluated in

greater detail in Section 3.4.

3.4 EVALUATION OF TECHNOLOGIES AND SELECTION OF REPRESENTATIVE PROCESS
OPTIONS
34.1 Evaluation Criteria

The evaluation criteria for detailed screening of technologies and process options retained after the
preliminary screening in Section 3.3 were effectiveness, implementability, and cost. The following are

descriptions of the evaluation criteria:

o Effectiveness: Protection of human health and the environment; reduction in toxicity, mobility, or
volume; permanence of the solution; ability to address the estimated areas or volumes of
contaminated media; ability to meet the remediation goals identified in the RAOs; and technical

reliability (innovative versus well proven) with respect to contaminants and site conditions.
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o Implementability: Overall technical feasibility at a site; availability of vendors, equipment, storage and
disposal services, etc.; administrative feasibility; and special long-term maintenance and operation

requirements.

e Cost: Capital cost and operation and maintenance (O&M) costs.

All of the factors listed above may not directly apply to each technology and were only addressed as
appropriate. Screening evaluations generally focus on effectiveness and implementability, with less
emphasis on cost evaluations. Technologies whose use would be precluded by waste characteristics and
inapplicability under site conditions were eliminated from further consideration. At this stage, no
technologies were eliminated based solely on cost. A process option within a technology category,
however, may not have been carried through if an equally effective process option was available at lower

cost.

3.4.2 Evaluation of Technologies and Process Options

The final screening of technologies and process options was based on the evaluation criteria presented in

Section 3.4.1. The following table presents the technologies and process options remaining for final

screening.

General Response Action Technology Process Options

No Action None None

Institutional Actions Monitoring Groundwater and Surface Water Monitoring
Access/Use Restrictions | Physical Barriers
LUCs Groundwater and Land Use Restrictions

Containment Capping Multimedia Cap
Erosion Control Vegetation

Removal Excavation Excavation

Disposal Landfilling Hazardous or Non-Hazardous Waste Landfill

On-Site Consolidation

34.2.1 No Action

No action consists of implementing no activities to address contamination. No action was retained as

required by the NCP but no evaluation was conducted.
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3.4.2.2 Institutional Actions

Institutional actions retained after the initial screening were groundwater and surface water monitoring,
physical barriers, and groundwater and land use restrictions. Monitoring may include collection of
groundwater and surface water samples followed by analysis for target contaminants. Access restrictions
(e.g., fences, warning signs) can be used to prevent or minimize the potential for human contact with
contaminants. Identifying restrictions in the Geographic Information System (GIS) maintained by NSF-IH

can be used to prevent future land and groundwater uses that could pose risks to human health.

Effectiveness

Access, land use, and groundwater use restrictions can be effective, depending on the administration of
the controls. Monitoring is not effective in controlling risks to human health or the environment, but it can

determine the effectiveness of a remedial action or the need for additional remedial action.

Implementability

Access, land use, and groundwater use restrictions and monitoring are readily implementable.

Cost

Costs of access, land use, and groundwater restrictions are low. Costs associated with sampling and

analysis are low to moderate depending on the nature of the monitoring program.

Conclusion

Access restrictions (e.g., fence, warning signs) were eliminated because there are no short term risks to

human health from exposure to surface soil.

Land and groundwater use restrictions and monitoring were retained for further consideration.

3.4.2.3 Containment

The technologies considered under containment were capping and erosion controls, as discussed below.
Multimedia caps (engineered caps) consist of layers of soil, geosynthetic materials, or geocomposite

materials placed over landfill wastes. A cap can minimize the potential for direct contact with waste and

can reduce the migration of contaminants caused by surface water infiltration, runoff, and wind erosion.
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Erosion controls consist of vegetation or riprap placed on the cap to minimize contaminant migration via

surface runoff or to protect a cap from erosion.

Effectiveness

A multimedia cap can effectively minimize direct contact with surface contaminants and reduce migration

of contamination by surface water infiltration, runoff, and wind erosion.

Erosion controls can be effective for diversion of surface water flow away from the disposal area and for

control of runoff from the disposal area.

Implementability

The main concern with implementation of multimedia caps and erosion controls is maintaining integrity
from natural and human interferences (e.g., flooding, settlement, unauthorized excavation). Human

interferences can be minimized at Site 38 because the site will continue to be part of a federal facility.

Cost

Costs for engineered caps are moderate and costs for erosion controls are low.

Conclusion

Engineered caps were retained as an effective means of minimizing exposure, and erosion controls were

retained if needed to protect a cap.

3424 Removal

Excavation can be performed by a variety of equipment such as front-end loaders, backhoes, clamshells,
and draglines. The selection of equipment must consider several factors such as type of material, load-
supporting ability of the soil, rate of excavation required, depth of excavation, and site access. The
excavation can be backfilled to pre-excavation grades or can be partially backfilled as needed to establish
more suitable ecological habitats or building sites. Backfilling is performed using clean fill and includes
grading and revegetation.

Effectiveness

Excavation can be effective in the complete removal of contaminated material from a site. Confirmatory

sampling is usually required to verify that all contaminated material has been removed. Soil samples can
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be collected from the sides and bottom of the excavation and analyzed for COCs to ensure that clean-up
goals have been attained. It may also be possible to remove landfill waste from uncontaminated soil so

that the soil can be returned to the site.

Implementability

Excavation equipment is readily available, and the technology is well proven and established in the
construction and remediation industries. Excavation below the water table is not expected to be required,
although it would be possible to lower the water table to below the bottom of the depth of excavation if
needed. The removed water may need to be treated and disposed appropriately. As an alternative, “wet”
excavation could be performed during which material from below the water is to be dredged and placed
on a dewatering pad. The dried material would then be transported off site for disposal (waste and

contaminated soil) or used as backfill (uncontaminated soil).

Cost

Excavation costs are typically low unless unusual conditions (e.g., excavation below water) are

encountered.

Conclusion

Excavation is retained for further consideration.

3.4.25 Disposal

The technologies considered under disposal were on-site consolidation and off-site disposal in a

hazardous or non-hazardous waste landfill.

On-site consolidation of waste would involve excavation of various areas (e.g., near the intermittent
stream) followed by consolidation at one location where waste is already present. Consolidation would
be performed to enhance the implementability of a multimedia cap, which would be placed over the

consolidated waste.

Off-site disposal is applicable to excavated materials. Landfills differ in the types of waste they are
permitted to accept. Non-hazardous waste landfills are permitted to accept municipal solid wastes,
construction and demolition debris, contaminated soil, and other waste that must be proven to have non-
hazardous characteristics. Hazardous waste landfills can accept listed and characteristic hazardous

wastes as defined by RCRA.
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Effectiveness

On-site consolidation can be effective for the types of materials present at Site 38. Removal of material
along the intermittent stream with consolidation away from the intermittent stream would make it easier to

install a multimedia cap.

Landfilling can be an effective method for waste disposal if the receiving facility is properly designed and

operated.

Implementability

Excavation equipment used for consolidation is readily available. The technology is well proven and

established in the construction and remediation industries.

There are no implementability concerns associated with off-site disposal. Based on available information,

the waste at Site 38 is assumed to be non-hazardous.

Cost

Costs associated with on-site consolidation and disposal in a non-hazardous waste landfill would be low

to moderate.

Conclusion

On-site consolidation is retained if needed to enhance the constructability of a multimedia cap. Off-site

disposal is also retained for further consideration.

3.4.3 Selection of Representative Process Options

Table 3-2 summarizes the retained technologies and process options for soil and waste. Representative
process options were chosen from each technology to assemble an adequate variety of effective and
implementable alternatives and to evaluate the alternatives in sufficient detail to aid in the final selection
process. The specific process options selected for the remedial action will be determined during the

remedial design or during bid evaluation and selection of the remedial action contractor.
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3.5 PRELIMINARY SCREENING OF GROUNDWATER REMEDIATION TECHNOLOGIES AND
PROCESS OPTIONS

This Section identifies and screens remediation technologies and process options for groundwater at a
preliminary stage based on implementation with respect to site conditions and contaminants of concern.
Table 3-3 summarizes the preliminary screening of remediation technologies and process options
applicable to groundwater. This table presents the GRASs, identifies the remediation technologies and
process options, and provides a brief description of each process option followed by a screening

comment.

The following are the groundwater remediation technologies and process options remaining for detailed

screening:

General Response Action | Remediation Technology Process Options

No Action None Not Applicable

Limited Action Land Use Controls Land Use Controls and Groundwater Use Restrictions
Monitoring Sampling and Analysis
Natural Attenuation Application of Natural Processes for the degradation of

contaminants

More active technologies including extraction and in-situ treatment have not been evaluated due to the

lack of significant groundwater contamination at the site.

3.6 DETAILED SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR
GROUNDWATER
3.6.1 No Action

No Action consists of maintaining the current status of the site, i.e., no remedial action is taken under this
response. As required under Comprehensive Environmental Response Compensation and Liability Act
(CERCLA) regulations, the No Action alternative is carried through the FS to provide a baseline for

comparison of alternatives and their effectiveness in mitigating risks posed by site contaminants.

3.6.2 Limited Action
3.6.2.1 Land Use Controls

LUCs would be developed to prevent unacceptable risks from exposure to contaminated groundwater.
These LUCs would be formulated and implemented to prevent the use of the surficial aquifer groundwater

at Site 38 as a source of drinking water.
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Performance objectives and restrictions would be incorporated to:

e Prohibit all uses of groundwater from the surficial aquifer underlying the site (including, but not limited
to, human consumption, dewatering, irrigation, heating/cooling purposes, and industrial processes)
unless prior written approval is obtained from the Navy, USEPA, and Maryland Department of the
Environment (MDE).

e Maintain the integrity of any existing or future monitoring or remediation system(s) unless prior written
approval is obtained from the Navy, USEPA, and MDE.

Annual inspections of the site would be conducted to confirm compliance with LUC objectives, and an
annual compliance certificate would be prepared and provided to USEPA and MDE. Prior to any property
conveyance, USEPA and MDE would be notified.

The LUCs would be maintained for as long as they are required to prevent unacceptable exposure to

contaminated groundwater and/or to preserve the integrity of the selected remedy.

Effectiveness

Groundwater use restrictions would be effective in combination with plume remediation activities. These
controls would minimize potential human health risks associated with exposure to contaminated

groundwater.

Implementability

LUCs would be readily implementable. NSF-IH will remain active in the future. Groundwater is currently
not used as a drinking water source at NSF-IH. This technology will assure the limitation on the future use of

groundwater and thus limit human exposure to groundwater.

Cost

Costs of LUCs would be low.

Conclusion

LUCs are retained in combination with other process options for the development of groundwater

remedial alternatives.
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3.6.2.2 Monitoring

Sampling and analysis of groundwater throughout the area of groundwater contamination could be used
to evaluate migration of COCs and the potential for contamination of possible future on-site drinking water
supply. Monitoring can also be used to monitor potential natural attenuation or the progress of active

groundwater remediation.

Effectiveness

Monitoring would not of itself reduce the toxicity, mobility, or volume of COCs in the groundwater, but
reduction in contaminant concentrations through natural attenuation is expected. Periodic groundwater
monitoring would serve as a warning mechanism if a threat of contamination arose in the area.
Monitoring would also be helpful in measuring and evaluating the effectiveness of natural attenuation

and/or active remediation technologies.

Implementability

A groundwater monitoring program could be readily implemented at Site 38. Local and State permits

would be required for monitoring well installation.

Cost

Capital and O&M costs of monitoring would be low.

Conclusion

Monitoring is retained in combination with other process options for the development of groundwater

remedial alternatives.

3.6.2.3 Natural Attenuation

Natural attenuation would consist of monitoring groundwater quality to determine the extent to which
natural processes would decrease contaminant concentrations over time. For this purpose, new
monitoring wells would be installed as required and samples from these new wells and existing wells
would be regularly collected and analyzed for Natural Attenuation parameters such as oxidation reduction
potential (ORP), dissolved oxygen, pH, alkalinity, temperature, conductivity, biochemical and chemical
oxygen demand, total organic carbon, ferrous and total iron, sulfur compounds (sulfides, sulfates),
nitrogen compounds (nitrites, nitrates), orthophosphates, chloride, and metabolic gases (methane,

ethane, ethane, carbon dioxide).
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Effectiveness

Naturally occurring processes are expected to reduce manganese concentrations in the aquifer over the
long term. Monitoring of indicator parameters within the aquifer would help to evaluate the effectiveness

of Natural Attenuation in reducing contaminant concentrations.

Implementability

Natural attenuation would be easy to implement. Monitoring groundwater quality and periodically
reviewing site conditions could readily be performed, and the necessary resources are available to

provide these services.

Cost

Capital and O&M costs for natural attenuation would be low.

Conclusion

Natural Attenuation is retained in combination with other process options for the development of remedial
alternatives.

3.6.3 Selection of Representative Process Options

Table 3-4 summarizes the retained technologies and process options for groundwater. Representative
process options were chosen from each technology to assemble an adequate variety of effective and
implementable alternatives and to evaluate the alternatives in sufficient detail to aid in the final selection
process. The specific process options selected for the remedial action will be determined during the

remedial design or during bid evaluation and selection of the remedial action contractor.
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TABLE 3-1

PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
SITE 38 — RUM POINT LANDFILL
NSF-IH, INDIAN HEAD, MARYLAND

PAGE 1 OF 3
General Technology Process Option Description Screening Comments
Response
Action
No Action None Not Applicable No activities conducted to address Required by NCP. Retain for baseline
contamination. comparison.
Institutional Monitoring Groundwater and Periodic sampling and analysis to Retain to assess migration of
Actions Surface Water determine whether contamination is contaminants and evaluation of remedial
Monitoring migrating and to determine actions.
effectiveness of remedial actions.
Access/Use Physical Barriers Fencing, markers, and warning signs to | Retain to limit exposure to contaminated

Restrictions

restrict site access.

media.

Land Use Controls

Groundwater and
Land Use
Restrictions

Administrative actions using site use
prohibitions to restrict future activities.

Retain to limit exposure to contaminated
media.

Containment

Capping

Multimedia Cap

Use of low-permeability barriers to
minimize exposure to and migration of
contaminants. A RCRA Subtitle D
capping system would be required.

Retain to minimize exposure to
contaminated material and to minimize
contaminant migration.

Erosion Control

Vegetation

Use dense plant growth to minimize
migration of waste.

Retain to minimize disruptive effects of
remediation.

Vertical Barriers

Slurry Wall, Grout
Curtain, and Sheet

Low-permeability wall formed in a
perimeter trench to restrict horizontal

Eliminate. Off-site migration of
contaminants from groundwater to

Piling movement of groundwater. surface water is not a concern.
Removal Excavation Excavation Means for removal of waste. Retain to remove contaminated media.
In-Situ Thermal Vitrification/Radio Use of high temperature to fuse Eliminate because of ineffectiveness
Treatment Frequency Heating inorganic contaminants into a glass and implementability concerns under

matrix or use of moderate temperature
to volatilize contaminants and remove
them from vadose zone.

shallow groundwater conditions. Not
proven effective with heterogeneous
material (e.g., landfill waste).
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PRELIMINARY SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS
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General Technology Process Option Description Screening Comments
Response
Action
In-Situ Physical/Chemical | Soil Flushing Use of water or solvents to remove Eliminate because of questionable
Treatment contaminants from vadose zone by effectiveness with heterogeneous
(Cont.) leaching and 